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^ ' frotiCl 

f^wfsi 5fi§ftr ¥r?r 

»rrrTO «rfST ’fi*^’it*f ffH ^fint utlw- 

« 

I 

i «it?f r^pf ^ ^ ^itai «rt*» vr?jc^ I vTBft? 

»i’5c^ «r’ft^ cjr<(t^?ii %ajJT, ^ ^f«c»R, «if!r 

5^1 f^«fC5l!( ^1 i «R ^91 'JtC’I’T ’VfilCIS »ltf^»r*f I ^«r 

^t?r >f?i^tc?r?r «iMc5!?r jft^ ^f[<F 
CTtwii '«iai'5-«ji^ I «rf^ Am w 

m «itai3i i 

fnfv® 

f^^'Q ^c»i? 'stcjfl ^\m 

^ ^«nf? «f^C® *tt^C®Cf , ®f^t9t8 »R’?ttr I 

'2rfft5i®i.iiw*t%?r <2rff^iT 5p#!^® i *At 

^ c?f^?l (M^ f^«t5T ®s§l 'g<2l>itf3^ 'a ^«ff«fl® *11, 'Stfl 

c^T^tw '8 «if®®nc«i!i r<i®t^ ^msta *i«r® ^*rr«i 

»i^c® ’iTf? I fwi 'Sff®#® ftwfsi ®s§f« 

^Vs «ftf®? wv ®i^ 15W *?’?. <«fi^ ®ar 

3<W?r, f^wfsT *i®t^ fAi f»f, f®, m ’if 'bH® 

®R^ ®fflw I ®fJi ^ fffpr® f^, 

“ [win ’* aif3 *IC? CftCfS ftcn ^*(ft® 511 I ff 1 

CAt ffC5T3 ftf^C® *(tf^ fl I Longfellow^ W OKI® 

/Trust no fiiluite howeW plisisant*' 

'^Act net in the living present*' 

®?1 ‘2Jc®fc®^^ I ^Kte ®t^ 5if*i1 
f^Pl ®t«f ®f5C® f^Stff I f^«fl fft® fff®, apft ff f^®, 
®tff1 ®t^ ®Ric® ’I3l’?5 *111 cf a?f5 ff ®tfl f|l%l 

f^we 51WI f^® ^^i®t? %m ^vfjk flfui 

ffWlT ’Iti® ’WtWf f® wtf ?f® ®^C® csll ®ft® I 
. * ^ *rfvft5i "itriiitf •SI*!!*! ®ff«i «flf« *|k«iif®. flitf®^ ^- 

aitf® ® ’iftffr®, ’fHH 

®vif ®^c®cai ’jsiftf ^ ^c®ff 1 



tel 

^'0 Siee|)! it js n gentle tiling beloved IVotn Pule to Pole !” 

diwtcn.'siff«« .1 

f*Tii «rt‘pfr^ fkhl ’nrt< wtr® >i^iit tet*! i ^5 ct^p- 
<2rt?n wi .«(5'Q sit^« m ’j^r -^1 

«?i '5»ic?»f, CT «rt‘t*fr^ teaiK ent 

te?r «r^ I 

nM »ii itte 1 fm ^f»iw 

’TW «fi^ir «"r c*fRw> ^ 1 

f*t?i ^'9 «te, Sllii, gentle I , 

m c*it f^«itc^i?i ! tel f*i:?wc»f * 

«tpwi c^if^ait^ ^atPi'^Nw te^w 

OTpn (^st\ tetw? mm 

>«!{ I 

•stn*! o^\ ^ 1 ^ te m \ 

♦ifiif^i ntet«n wffi m i 

fij f?cT«f5i>itte ^?rt t f^f 

ar%( ^^51 1551 ’r«ii?i"r?i is ^ciitr 

^*Rr I e5^ ^pte® "ftfi^ «(tc^ 1 

wfw ^ ?»ti^ m I »i!jc?5 I 

rmm rt«i te w«it^ tepr <2Prt*T ’®?n 

w w I 5(tt>i c*t% *rfv 

fi, mm ^ti«s Wi *(f^i ^ 3it5 «2it% 
mm T®Wi f*TW3 mm ^ mm 

’rtre® *rtt:?ri ^ tem 1 iHP9t?i ^Hft »risr 

^ fte mit m fsnipi? hw hi 1 ’t^? ^ A^ 

w mt mm 

TO! 'ntT«¥n¥ mm «»l%f ^iwcn ^ ^pwrw w#rc*B 

I ^ ft#i A mm I ®t?[^ ^ 
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ftwtsri 


(«f , 


TO’f *1^ «rrw, <flfe*t CTtl[»IJ*l1^ 

^Flu %i <rt^n tsH 

^W?[i ’it<ft^i«t^! !fk?i"r ^w\ TO ^ ^ it«{T- 

I «rcsf TOST, 5!;'Btsrfa w 

«rwf%^ ^1 TO ; 5RK I Cfs( « 

f^aftsr ’5<r ^?r ^<r^i fwr ’iTlc^ 

TO, ^tTf srf^ I c’fsfis^sT sTfT’p 01^ «rt% ?rf3??fre i' 
TOtwrr ^'81^ ^ I c’t;[is^«T'8 TOtf 5!^ srw toh 

(mi TO ^t?[t TO® 

cmm *lTOc*n^ f’latl’r 9c<r?r TOfn’v ^f^sro ^tci[ i 
TO^ ^ »»sra cTc»r ’iTO irr? TOsi 

fsTll TO I TOW *1^ f^TOtt»r tTOT «IRW ?«t?ISltST ^1 fsfl?! TO I 
mw, ^«jtr? Tfl'M? *1^ ^ wfTO c^fTO nf«TH 

TO I ^^itftr TOir’if’f >!|5 ^•gjs* eF«rTOc® TOsrr«Tf^Ti1TO 

^3fi TO I TO fsTTOP w^TO TOj ?^?i 1 c^fsnifn TO® « 

^ wTOf^ orcH c>\t m «flw *ft« ^rn'TOc® TO, to 
c^TO fsrfe® ini, (?it wcffiTO 3 fTO® TO I >T„^sr(*w 
opF TOTO; 5tr?r ♦ffw irfTOl 3[5ttc® TO, 

^^TO TOfl si®w »i'5c^?i TO^w?r sit^o "srr^i wTft^fi c?? I »r„«fi»r»f 
TOt» ^"Tt^n, TOtwrii ^ »prcTO*i TOtt ?s^ TOi?i, c>rt 
TO TOt ^cw t (S^TO TO^Ist c^iTO ^ c®l-c»iTO stfir TO 
^fTOi i^TO ^TOl (X TO «<i®TO?r ?®tTO c>r^ »r® 

TO ST®® ^TO nfw® sni I «<w TO TO 

^r^l® ^tTT c®tsT^ *fifcir*r mii^ tiwi fsryt’r® 

cTOTOl TO (Xy ®w®ft ^sirt3TJI «ii®*f 

fRfHtrr *ii?FTO TO err, to f^®tc»r TO\ f«Tfsir»i® 

<• 

®CT sn I '•irrcTO, sH, TO t^itfsTc®^ wmTTi fsort^fN sTfnTii ®tt®, 
f®®TON® ®t®l W »Tl^ I f®f>rSTCTO ®TO«?Kt®c®tc® 
aiwTO fR3rt€N flfiiTrt ' TO® ®isw®?r f^rtH ci 

TO, TOl 

fft I ’rtstt?*!®! WTOITT fsTin WtM*® TW I fw® TOW TOv WWTO 
tsw ®twt^ « f I WST TOf» CTO ^®Kff I ^^TO ^TO®t 



( « 

I »itar ^1 ttw c^ 

I CT »nw ^iwtwci ^4» ’rtftfl 

fiRW? «iTc»i1^ *rt« 5rt, ^ <rtwc5^ 

^t^tfif’rc^ ^t«fT wc^i 

I 

CT^ll «t1*lf^fH^ c^ ca»% Tm 

I «fl f^m ^ W »Jt«R I »lf«ltiJ*l^* vn 

*r««rrf? 'Stti f^\ ^1 ^«ft»r ^ ¥csr i 

^1%? »iwT ^Ffiratc«i*^ (?i wt?i •<wf 

«l^t9 c?Rr5 ^t^?i1 \ c^^«T^tar ta 

»it® ’vw W ^"5 »i®i 5TC?t f^l 

«ic< ^ <tfi[«rCT< <t?r f^ialfr ^?wt ^ «?h«T 

<(t^l ceil ^f? m^iT ^ »i^»T <rt9l 

5^tsT, nt<s ceil ’ffirre ?Etc^, nfiiaN 

f^^fi?, «ft*tf9fni *m< mca»?i^ f^«ft>r «rc5T«R I c>i^ af’w f*»i) 
«ft^?i <2iT‘i f^Hi ^ ^f»nri *jf^^ •eft'i 

f’^f^i if^ c^t»rf^roinr 

<3[c’^5t^ ’i^J fsiH 

off^i^ *it'e?1 \ urn ^'5jifir fsiwi^e 

^«*r »rtsTfN*f fR«rtea «?tc^?nit9 '^i «fsi^ 

wVif ^ ^ ^ I 

«ife nitw i 


ear etfl i 



"•fj’tH-fwsT?!” c?rr*tT ’rf^ 

CT »ww «r<rtl f»i9i«tc5?r C5\cnj?r w, '« c^«r 

cwt 411%, f>i9i®t?r'« C5*R «rt®^ j 

’if?® ORsi ^t*f!f w, ejiVc*ij?r ’if?® f»pf®tcw 

c»il«*i I wi^ f’i»i®f?r ® c?ihT ®Tw®t® <it®<i ’rirti<?r »if^^ 

m^i f5i9i®tc5ir ^»nii 

irttNtc® <sm ^ «rff^® (arfi^® «rii[ f^c-w i oi^ 

W®!® ^tf wt^fJic® ^f® w «itt f®®i.W arw?r ^?tc«nr •a® 

c®<Nl I ®«rrr’i, C®*1 wrttfsig f^9i®t?r ®9it ^la ft*r« ®il 

«T I (J^f®?tr»l® ®fc^ «(ffC® C«ni CT #t5T OfHH ®?®fr ^ ®tc® 

fSiW’i, ®t3i 'e ft®^ ^*rtc<? f^iafci fsrfi?® (nlloy) 

®?1 ®^® I cwvi ?tpr ^f®ft® I 

«srr®^r>i® ^ ^f^® ®t’n pftw ^?t!r 5ii«r 

»ift® ®f^® I 

01^ ^fwf^ <iT| .1 sitt I 4t«t«9® 4®flJ 

«l‘tfT*t ^ f’l^ WHH r>l»l®t9 ^»I1 5OT I 

®aj c?>c^ ’ifi?® ^?t?i ‘fl®^ c»ft»i1^ %®tc® ^iii®t®, 

^ «hT sTtw «if®r®® ®?ii ®^i Nickel silver, Silvcriod argeiitoid^ 
uickttliiie uavoline—%®Jtf!r Pl®®tRRI 5lW®^ »rtaf I ^fl- 

«it® ® «*nr ’rt’it® ®t?r®WT?r ®® l®« fsn ^j^ntft?i ^?tc® % ®tc® 

®t®tw ®tf®« ®finilc®*T I c®® c®^ ®l ^ff«r ^*iWw?r «<®i»t f^l 
®f9i1 ®1 c®t*i 01®^ f®c"l^ ’it’i f^1 (?i^ ’tN ^®jtf® ®^rtii 

®fiwi ’1*11 ’lt?t5‘t®5 w^ii ti ®fi ®tcn ’ift® 
^c®W W ^ jf*rittfl •iHM ^i®®f^ 

ft*l# cadmiara, 4f^f% Cf®!! ^ «ttC® i lS<|t 

%ftf ®c*Ri’l1’rr® ®f5®^^^i ^^f^far® 

m ^ (*•<>«*«) ^ 5m?i? aitfr®c®®wpr^f 



«rtw^t»r «^i^5nTO^ itl^ 

CT'e’Bi ^^5 ®i^affw9 «f 1 ^f*? rn»ri5tc?r?r sfsw, <rt*ii, c^«rt*i,. 
*ltc»r?r c^i>i ^•^^ fw ^«fr^ ^ <rtc^ i ® 

^ «*« >« ww Ansi'S^58fJt*ritrf 

^fiwt ^ rifCTt \ -^nrc® 

f^«tcsnr^5 t^fsr ^wtfl'9>r^^5n 

«ft^s! ®tf^^ ®t?j «i®jTf«r® ^ff® « ®f^^ 

tfWC? <2ff®Wt<f"rf^( resistance) 

®t^ ^ *IC^ 5!1 CT^Bf® ®tf?^ ®t^-'SJt® 

»ItCTtC^ir W ^®T^ I ®f^^ f^WtCST «rWfW*fN Whentstone 

bridge W ®tt9 fs^f'^® I 

c®t*i f^<Jt® ®t9n '2r®c®® ®® arhrti fn»i®t5 

m^i *lftRTCl VI \ 5^6^5!{ (?l CTt? f^f’^r® ^ 

®t^c® ^I’sf^^n ««t (?i I ®t«n it^i ’itfTc® 

®firc® v ®t?f w wi 4®^ 

®ic®tt ®f?it®^«l CSitt? fstf'^® 5tNr8 ^ >RCW^ I 

»i®»i ®i’^r‘i f5i5i®tt?r?f ®tf*ir® ^tcirt s^rt i 

5i^ a|®<5 ‘ft?" ‘C®C5l" uqjpcii atftlffT ^?I1 *tCf sn I ®t*n 

®tft«ft ^f®-ff ^i®^® ® I 

®^®ft ®t»rft ®ft«rt5Tt «rtC5 • ?rft ^ »r® 

“«ffli‘t!r «i®® 4int9f) ft?) ®ttt5T fta!®tc?r?r ftftt® 
®t«il ® ®tft 4i^® ®ca«i ®ftl CTcn« ® w?r vi ^ ^?t® 

ft»rr^ ®mft ®Ti^ ^f® ^c^i® ®ftfi cfpt 

®t»n ftw I ®t®ft ^9® ^® ’itf% 1 f®i*««? w 

ft>roi f® ®mft ®t^t(5Tr3 ®ftc^5( f *im®T 

»ift® »T>rt*q nfftw 511 ®fti® *itftt»r ft?*r *r®i^ 

m 

B|?«tCT? ftCT ®ftwnr q|t5i c®Wff ? 

’qftfftft, ■rr^lt'T ft»f®tw?r ®i»i5t ®t?(c® ®Bft®9 ®rf®ii®t®* 
®ft®fcf«<Vnfji? 

»iswr ^WPT naitfw ^W?*fl--®ft¥ft® c®*f »wqrt ftw 
®lBnrt^qpii ^fft®cw^f®5®®w-ftcfwvftifiTrti 

ip (CfPf ^ >»»T*n 



V- 


I 




. ^ I t «fHis^ f»i»r»tcflit 'sm ^rii»«i Tfli I 

liJtWVtsr “ Gun metal ”^H^ I C*l^ ^ 

r^isrstw^i ^v&( ^tfn«r vfli ^\ 

c»rt4k w ^ ^wi« »R^ »««tfT- «rt’<rfl rn»i^Gr?r f«if’<r« i r^»it^ 
«tc^, c^tf^, c^ ^ r*»rf9i 

f^»r8t?i I fsii^sr «ic’i^ f>i»»«TGr?i *itf»Pt 

<ric^ I 

wHfsr f»i9f^?r5 '2r‘tt«i\i «ifc^ i * ^t»i ” 

^^C»r 'Sf^rw 5tr fl (rolling) SRl ’f51 
srf ^r?W ^51 ^ «8r<2l5*l m I *fC5 draw phitesOlf 

f?H to ^ I Dniw plate f%a f®« <5% C»l^ 

I ^n draw plateii5 ^ Nl f|W5 ^C^fJ 
'f?5l to51 «rr5«5F 5f^ 51 CTt^ '5tC5 ^ Si 55 I 

^51^® «rf^t5 f52T^C55 5t55'Q TfSffW 55, ^51 5^C®t 

^3itfw tsti^ 551 «i?f^C9rT 5«r^« « :sr5itf5 cv5»i5tar 

^41^5 5Br 5i:5nt’it5Jt51 


'8 ^«r I 

wi 5tlRr f¥5l^ '5t5l <2l5C5r5 5C5 I ^5t5 Vltj 4fto5 

5t5l ^1551 5^C5l ’Itf^ f5J *11 ^t5t^ ^C»ltl5T I ^tC55 H5t5 

5Wt< f^5f^n5 «*ft5t5Rt5 I C^rff^^ 5t^ 5^i:« ^555 55 a|5t c^ 

i 

5P(^ 5151 H5ter 5#5 5f5Ftfil5J 55 1 ’IW5ti5 <4515 
*’ajtol5F ^ 5P^5 5*155151 *5^5 «!» 

5lrf 5tll«l5 5W ’11C5, ^^5tl5 *P55t «155l5 5^« *llC5 

*11 i 55I*B8 «151 *1C51 5f5 ^5«1'« ^lC55 Wf 55, 

%151 5to 5^nr5 5^C51 555 501 cHlf^^ ^fsisifins 

5Ff55l5 ifW «Bf5»I <81:5 *to *515^5 51CV, 555*ft 555iC^ ^^5l5 



'€ ^ I 

ff I m{ Vi irt5i ^ ^ nw?, f^ ^«rr»i.f^« nirw 
*rrtv i f^i 8t^^w I ^t<fi viit*c^‘ ^n f?c« fi i 

^ <2r‘tt»ft *4i’( CT, »[f^ i 

(cw (J9^ «*rc^t4 «rti?hf ctf^*! iffaw 

♦itw, «t^tcw?r *1^ ^ I fsr^pfe i 

wia viiT^w uQ?p?i*i 3it^m cf(m] «iitc», *nt oi^- 

'2tr«?F^ ’vc^r I <ii^iift<i •sr®?^ (ptTfw VFH 

(nrlery) ?jf^!itI51 ‘flt V ^Ut«i»nr 

O.oriH ^ i ) ^c^?r «i 

>Jft -©fW ^'Q9tf tf^ CHNt*!!! Vi *n I 

mm »i^«i m I ^ *f^ 

((ibrous tissue ) «f5J^ ntt^l ^,101 if ^r^C-ff?^ tfsfq^tif KW 
CV9 I ^T9 f^ fi^. 

’ltC5f9 «ltw -ai^W^f VTfl I ViX 

mTm m\^ ^tsftftrc’f? '5ir<f<F t ( angina 

Pectoris) infm ^fltf ^t^*! cnt9C*tir I 

«f9i mvsi r"r«!f ’I'^^r ??i ^11 %v\ w sft®rf«’i 

^<f m I mii fH« ai^'I^TCsi ^*f ^^91 ^fifl Vi I 

im ft» ^c?f cnt- mii ^i:«t9 \t *ttt< 15 

I ^ mi ^??ii m 1 ®if? m v^i\ ^9, ?[^c»r *ft^i 

^t^ci fm ^‘f m ^ix ’T?t»n m 1 ^«rfst'5 

^1 ^ '^. '«l^^ 9Fr5<^ Clff^c« ’lt'89} Vi f¥l 

vm, isT^tc® 5ft!ftf?!«( v^i\ 

5fw I tunit^T'® vmi v f^ait*f 

®n, crt^ ^csfc^ Mm i[t9t ^^'ss 

cvVf\t ^91 I "^w^r w^M 

▼ftffl m i vii^iK*t fmii Mm (mv f^^rrcii a ^8 arc^rr ^ w 

Ntn > aiti5 a»^ ^^?itt»r ’vitj apw I Qi m 

'itWPF W *tM ^Rf. cvt ail fawlfr 9lt® TO ! 

• ' • 

Mvs \ 1i^ cm m ^ti:- 
*tSl« vw ^xxv ^^1 attTO ^tfill} 

*■ i, 





f 

c¥5r<»i «rf? oi^ ?hr ^ 

«R5it Wfi ^ ’tr?r6tf«T^ ^^C5 <tfw, ?rcvfl 

* 

?W5<1; '2f<rm«iar o^tiji’f *!<fv s^f i 

c*R f’TfiK^ I ^?tfr «if3 ■rt'n i 

*K 

^Itf<r 'G R’tif 'Itc^f I •il’lf’t ^r«r 3Jj5t*r«9 ( Kidney ) 
^’’T ^?!i Ttfl, c>i^ 

C?Pt*?’<l‘tC5J ^'8* nrcff ^1, C«rtr«t^ ^IStW C»!^ 

art^’i'8^ sifar ^^1 ’rrc’v i ^ror^ ®an (ym\ i 

«r«rr5(®5f ^5 ^tt I ^r^cf««Tm?ii \ 'A 

cv{ ^ci'8 59\i^ '£f«rrsTt<r ’S5t?F \ <2rc®j¥ 

55It59I ^CTt^RI ^fk C^m ^?C"r W sn 

®t^1 ^JTr*r I fTtC’ttCttff (sippo- 

plexy) STI A^^iA ’ItGSl I 

. ^r? ^fw ’if?® ^D^rfuiC’i ’HUB' 

®t?1 ?^C»l c®t<l^i:*l <4®f5 4«|M1 C<PtJI 
fftr»rs ?ffli n®* a\% ^fw ^f?[5tf®i® ?t51 c®t^fc*i 

f?*trtaFt® ?tc® fw® ’ll I 

?^3T «ir^ f^^ii 5tf^® ?? ®«r*i r^9ittsi?r ®t? 

<il®4l®tf ^ «ltB5t?tsif f®®?I fw?1 <lf?l5t^® ??, «R^ 

H»r(®i Thil «lt^® I 1®^ ^?1i® ?®i?i ^W?i ®?i*iwi 

^?®®?r I -eir? C’Pfilil!*! ®?P®^ ^^tc® ®tr ?tc® *ltc?r 
«^f?'G ?tll® ^tc? I C? ’R^ '®t?t- 

m »?®fel m ^lijTfil, vAt Rfic? A^ts *Itf®nf ??I 

M ^r??tf^® I A% A% «PRlC® ^sJtBiSB ®f??1 ?ftfVlttf I 

tr»i? ’It?! Aw>\ ’rt??t5i®'hr c^P\ '2(t?T«t’i srit i ^?tc® ^Ff® 
■<??< ?c«ri ii®s<Tf® ^ ‘«ftt® I ?f? c®? si^c® ®t®t® ®w ®t?i ?^t»r 
JI??®® «lf® ®1f ??, ®t^ fi'f^ ?f? *??? ^®TV 

^V*tt® ?^® tfc® I 

/n?n %H—'*^^<1 ^r® ®l varicosity | C«%®t®, 

c®^si^f®®’t®t?1 Rfit®^ cwft?tc®ii I ®t«[c®9 W?t*t ?lj!r %f f®!r 
, nt? c^ ®r® ’I1®1^ 'ttc® A% »R® c®firc®iw i ?f® Ptui ’ll? ?ff- 
Hf® ®^® '«f3 ®?»i®*i ntl® A^% ?fir ^*tiv m^n® ®jt»|i 



w’tc^ c^?ii*( Nf^ f«r^l orto 
*itefl ’ll I *it*N f^^ia|%ir ^ \ 

5tr?r <ita ^f^ii:^ i »rw e^^it c^Rit^i 
^’*F?C«l^'9 f"f!I1 *l^[C55 <sif^ C’l^ ’PTO ®Jt5(;8 

I ^t^nni c^’PTQ '2jwt«f^?i«1 *it^ I c^5i«ri '■rl’Rii 

’infil ^B5 «Ji^? '«tt^ ^9\v9 <1tf^ I 

<ltn I ^Tt^r® ♦(nr 

I M, ^!(c?Ftf’is[, ^jtfif?r 

^ifl ’(SIV f»r?1 nt? 5^1 4^? 

I «rtr^w, 4^^ c«rt?r ^f?rai ®8ft 

nF?rt npti %5! f^^l ?|5l%^ cougestiou 

^4 'Q ’W'lt ^<11^ ^1 

4^?it’i «it>itnr?r’«rl1c?r?r ^iniT =rfmN«( n ^^%p{ w^ 4 ^< 

4^’l «i»i*»i«f, (?r ^ ♦if^at*! ♦tl^ 

♦itffl ®!i t 4^f^t ofim «f9 mm «TtaF(^ 

wr i 


5f*1 I 


’T^ 2»wnt m ^tvf 5^c*ia i to. 

^f(«il, f^^a, I «r|5(tnfg c*ri:»r mm 

^%u\ “ ♦tm ^p{im ” r*rr® ^ \ 4?r ciratsNf'«faat-. 

’Ttsrt ’Rfta aiaif® , 

mm 4t«2(^car «it^?i^tvi ®a^‘ia^Wfa^*4’^ »!a[cw 

«rrt»it®5(i ^^1 ^wfT ^Kr?r arf^ 

>m5 C¥a»i f^»iff5!^ wtar > mm9 * (?Hta ” wn ^ 4V 
CT«n m^jn ^ m ^ai mm ^r^ta arfaai <rfcf i^ 

^a»tf( fasta ^fat^ a^c»r«raw ^ata «tc^a^ 
^♦i^aaifaia 5raiai*i artai 'st*^ *Rr 'atnaw’wa^ 


a^«r®ta vfaw afTO aiir ^rc^ 



^*tt« ««it^*i i 4 ^«rp u» cwrai 

^ <2r^>r '®t\c»ra a'^i^i ("rt® 

'6 ’itsr ^i cv9. m^w?{ 

^W5» CT, f?f1 «llf^ <2r^f ^3t3Pt^ ; 

(?R sn ^rr^n ^Nc«i is«iti»«i i 

•itw^ »it<rr?i ]^*j;’<rf^r9, ^*rifir, m, w, 

cirW^T, csftft, ^'®T[f? 1— 

3^1111:— 

c 

^ I '5t\»I :—^ ; Piper Belel, Ca'vien Betel. 
*11^9 :- '«iHiTOT «rrff% BfHl «itcf,^<ii^ 

^f?l?1 (2(^11? ^51 c^p^ »!t« I 

111 :—‘2t^t?r ^«rNi ^5511^ ’(WH (e.n.uJtitie oil) .'«ttC'5 > 

‘ »it»n 'Q ^ ^i3it® ««i I <tf5 >if5>rr« 

^f?l?l1 ?ltf<(J»f 5^% ^tf*r, pleurisv, 

Bronchitis c^ltC’t ^«1 VW? 

?tf«(w arfn ^rfc^. 

*- ^911, il, ^*Rt"r^ I 

^ ( ^*1 (Slaked li me.) 

'«•! :--^*t?i ) *r>rc5t.a •rfg' wtc® t 

® I ('*hr5?l) uncarifi ynmliier (NsU. Ord. Knhiaceie) •?!>[*? ?CW9 

^ ^ 'Q *tC31?r W\^ I 

'%•!:—’itait? ««i.Mii. 

( astringent ) '®«l ^tCf , <A C^TC’f ^’PFtSt I 

ivi ni «rrt^«r ^?c«f ^r??r i 

fiP9^ I 

^8 1 j[C¥?ltf*f), Paiidanus odorntissinuis {Nat. Ord. 

Qraminete). 

^ ’tfijy. ten I nmf flcntc^ nf^ nfir?i 
“cvrintw tn^i ntn vtri['6 t(nf 13F 



I V'S 

Wl volatile 

^1? I ^ British Pharmncopial ?U^ ^ sfl » ’ 

aii^ *~^¥, ^^*1, csiai 'e Trc*rN?H¥» 

♦ I ^*ltr5 Areca catechu ; vql^fjy—ttW * 

'Oil—^ttV5 4|^t^ I «fl ^*1 »lt»I1'e *tfWF.W 

fsiwm*! »it^tr5i 

(tannin) ^ttf I *91 I ’iftaifl Tltf« -5^1 

^I5i^ C9li »[f¥9 ^ I \W\ 11^ 4¥ 

ariTs i ^ ^ «rfti fpun <rtc^ i 

% t <1W^ bt»l I ( Coirindnm Sativimi) ’ttn^r ^ I 

Ctt»!l 99 ^51 ^ 9R11 I 

■ '91 8—*il1f 'Si^ ^9tfl ( volatile oil ) vqt^^ ^9C»ni 
9}l1l^ 9 itBL 91 I vqfi I »lt»l1 

f5is»rf?i’9i 

’IC'® nr®*!, , OftWH ^iaF-f9, K9fl, 

*a 

01159^ 9 I 

« 

q I V11®P I ^19 Eugenia cnryoph}ilata (Nat. Ord. Myrtacea;) 
ft’iR 9!^ 95^ 9f ’3,’11 

'91 :—^^9 «l3)t9 :wci]?r ICIJ oleum earyoph) lie «£t9t9 

^llfl ^»I I »11C«r5 9t1f ^9*1^ ^ 9t^1 I aitvfl 

’1159 59 i 9!119 fl!»lt?l9 I '«IC519 W 1»T CW^ 

{ colic pain ) 9f?[11 1T^9 I 995 9l9 ICii 9fi:9 I 9919 

«ltC9 ^91 99T1J %99lfl I 

119 1119 I 

b" I »19t^5 :-—«19t^5 itltltl '99C95 Elettefia cardamotmim ( Na.t. 
Ord. Scitaininece)*^CW5 99 I 

918—^1tC9 Terpinine lt19 *19 «l9t5 ^Itfl ^B9 9tll I *1^* 
'tSim 9191 ^89H9 15111^ 9 f989la9 9l ^9 1 ^ ^ 

1^991^1 ^ 9W 9l9 HCIF I 

9ll5#r IWl—1^H91 11 C91^ 49tl5 9199, 99,119, M 

«*tff9 CJltCl fW5, (995 9 119 lll91 . 



in P W tsf 

( Anunuii SiiMutuin ) 5?HV, !?• 

c?rhf 511’^^ I 

^ I Lin^nsticmn njwan. 

'«•!:—’I*! c^iU’f ^91 '8 calc’f's 

^1^?Rr I 

. '0*31, «lc^ 

t 

«ifir ^^?i»,* c*f\^5t?^, 'Q fnim \ 

S* I Fiienieuluii Viilgari. 

*—?rr'5 cwta ^ fapf^irj : 

I Tta'fsf^ ^ S—"ai wt^pf^fa ciiuinmomuni Zeylanicum 
(Nat. Old. LawrinsB) <2fasta ^CWa I 

'«•! 3—Matt'S •st^ta ^arlt ^5C»ia »itni 

f^:»itav, fata^^ « al\i;f^s^1iras '©a i Tanniii sttaap ^ata 

^vK at^ta ^ata a^ia^t^a^ ©«1 'q acai i ^?a1aa calt^r <si\u9 's 
atat(P5 <»• -s»* cm ?ta*r^a '©^ ^*ta»t^ j 

ar® s—a»4cataaf i 

^^1 a^ Acoruscaloinus. 

^vs 8—a»^© mK ^tfa aih5«ia 'q ^ifsata atia fa^^^ra i 
•rtai f^tataa^ '©a© acal «rrt^ * 

>« I a»tatafBf*3 (^d)«l's l Piper cubeba (Nat. Ord. Piperaceai) •tlaas 

aFa t^paa; cat^iafacsa i 
'©1J—'Sia'ta ^ata^ ^5»r i ^fav *ifaaTta 
»it»il faiaaa area i «ri atajta ^’itap's ata^^:aaca aata'si area 
atajl ’fijfaaF ’tfanfta'a atal 'sr^ta faa afNi atcaf i ^ata Jjai 

tajaia^ '©a'® awi «itici c«aii caw faiaa'as if»r at^ta (bay fever) 

catca ^ai arsps ^*PPta^ i 

ai's:—(3W, avf^^ I 

>8 I aF^ Camphor i—aF’ia cinamonium campbora ata^ ^Capa 

fWrtfirfa^-i ^a%l^caa^ret ^aftlt ^«wa>a^»tj i atca^aaa’ 
to^^ataml’at^arfaai atcaf I ^ crai aa^PPTav i cntk catc^” 

' . ^ 4 * jf^ ■• • 

w WSy9 ^Wai I 

ac5 8—aw avf^, ata »rH^''e i 



I >* 

>« I Myristioie offieinnlis af^rai Mymticn 

Inigrans (Nat. Ord. MyristicHcw) ^*11 

^ ^’Tfi ^«»T nti\ ^i«Ri ’ifa^it^ 

■rfv ^ci I - " 

:—ait^ 'Q c«r^ir i 

'i^\ f<t*rhTW^ :-Meiithn pipenita ( Nal. Ord. Luhiati-aj) 5tW|r 

««i 1—01^ ^«C9i5 ^t«il, =^(5^ f*i!»rfa’v "f% ^ci I ^?t5 w^- 

cntn’v ^•f'e «ic9i^^ct i ^Wc'5 i 

ill —Liquorice. Glyeyrrlilz.n Badix (Nat. Or«l. 

Legiitninoose) I til’ll iSf^t5 I 

««i:—'« ’m!?t8i1?r c*rt<('^ I 

ilr I ^Sfl C^rp C^>11 ^1 !—orange pec! 5fa(»n C^ffli— 

Aunintii corliuis Siceatus ( Nat. Ord. Rutaceio ). 

oleum Aurantii corticis '2f^t9 ^(Cf[ | 

^ '9 I 

I 

a!C^ :—'« I 

C’lt TO1 '5t?tt??('Q '«‘tt«1 ^tcsitr?^ ^ I 

» I •Ttfllt’fSi Cocomit :— • 

•.—Srtf5l^»r cocos micifera %»I, 

STM^, ^*1^111^ ! * , 

I —T(<5t«r t —PrmiiiH amygdalns (Nat. Ord. Bosiicea) 

4t^t^ ^ I 

j—oleum amygdalae | sff ^afArtt^f 

(diabetes) ^C»rf ui|^ CT, f^V- 

( Gall Stone) dm I n?*! C®?f 8 I 

, *—^t8f» tiaF^*i?F, pr i 





I 

'8tw*c»r?r ^51 c^i 4.wrt 

^1*15^c«t9 orrt Hi I 

lUHClfl «4 11511 T5:^ Cl 

5l^Cl C«t31 ^W5 51ttl fHH Oit Itlll ^»1l Htl5l ClflltTf'*rf5 
fe*w»5ll^hf^ »It»l1 ^:»It55r ’Ifv HtCl[ I W1 ^1151 »lt»ft5 
•lf5*ltH km wii '"^tWtRI 1Ff511 

5|t»ltr5 «IHt® IC1T5 ICH Ptynlin •STHtl 

^ HtOE I Ptyalinara^^5^ CT Cl«»ltlVr^5 ( Starchy 

food ) ItW afUCI^ dextrine H maltose ^p\^ (11^ f^fsiC^ *lfalH TO I 
0)^1 TOll ^CTOF5 1^1 Cl Ht\5r ^1 Ptyalin ItCHI ClH>lt5 

(Storoh) ^«n5 ♦iflW filW ’TItiHl TO I ’IlCIi 

%rri^ I Ptyalini TO H HJT CWUS { neutral) >f1^- 

CW I m WU C^CaiH ( alkaline ) ?l»t1j TOU ItC^ I 

TO TOt® ^CI5 ail1«TO^ C»lTn *tt5 I 

^CTO5 Cl 556 c 1 »imi »ff5*(tC5r5 
»TO«1 5Ffl5l ItCH I *ttBTO1 mi HIT ( tlydrochlorie 

acid ) ItW (?1^ TOtl »rt»lt5 ^W5 15 ^il I 

>>•* »ltC»r Grutzner «81t >».% iTtC*! Connon «nt1 TO^T Cl TOUl 
*lf5*ttH Htlj (Salivary digestion) TOf^^flCH C*ftfi5l^ C»f1 15 ifl I 
«t1tC15 1H Cl 1t« C’iiri^tl ♦IIH ^5^ ai^Hvt ’ifrttH 

^«151 I ^tltll X.raywM TOtCU Orflinil C5, HI *r(»f[f 

frofl H<C»r ( Pylorus ) «l<m I^H^ *lf5^tH H51 5f»!lH ItCV ( Peris- 
talsii ) ; TOI^ ^ Htt*nr 111 >111^ TO5 »lfiH 

flHl ( oesophageal or cardiac end ) H5f H 1TTO 

HtiH in «rcnn nftr® ntw m, TOi^ ntro i to ntci i 

*^In the stomach the gastric juice is sufficiently acid to destroy 
the ptyaliu aud it was formerly supposed that the salivary digestion 
is promptly arrested on the entrance of the food and is therefore 
normally of little value as a digestive ptocess. Oor recent increase of 
knowledge regarding the conditions of the stotnaoh shows on ,.the 



contrary that some of the food in an ordinary meal may remain in thjs 
• « 

fnndic end of the stomnuh for an hoar or more untouched by the‘aeid 
secretion. There is every reason to believe therefore that the salivary 
digestion may be carried on in the stomach to an important extent" 
Howell. 

Cannon Grutznonfl? at® CWf'l’SlI ’fW ¥C?r*l Ct 

f^% 4 <rf?r*n i *if«n 

cvf5t« «2 Wr[ '«rfw5 (Stwt arts »itc? sn 

f^rfats 5^51 i 

c<f»r CT »it»if^ 

^ sd I ^ ^<2(1 ^^5*1 ^*ltCT »it»n 

C¥(^ ^ aifICV ( Salivary {jland ) ^C??l f^S^'S 

ft*i srtc^ i ^ 

cim I 

^W5t nrpl?f *«rt’rr9 ^ ^ W«ICT (dyspepsia ) 

>r^^i I 'A ^«rt< I ^flrs ?[^c»r or 

(^*r?r) «itw c»j *if?rsit*i witt •Amror wm i 

A ft’rtC’TQ 'Stljn C^t^T'S I 

,'2fC^5j^C5 ^C*r 

Tfcjti nn ^ I «iNt!r '91 

^ I A% ^fCI >l^ni ^91 W I 

Tan In srdPf C^tt’T ^9tW9 ft91 ^*Wt 

^' 9»rf9»<5r® iftw i%l ^ci9 ^ f^it9ci >1^91 ^C91 

‘flVCl 1»11 ^Ifrsctl n9t99l TO ^91 ^1 9tl?[ 5#| 

^ <in9 sd I ^ 99 firt’® ’itftr 911 

«2r9i98~-9(^ 9®:^ «tg?t’it59f*99 ^^9 9^ <ftw i 

9tC9^ *lt9^rT9 ^^99 ^9t99 C9t9 91 tflff (gastric glands ) a^9, 

9f^ ^6*ltCT ¥f99i »it9 f9 ? «9^9 ^8l9s .^C9W9t9 c^lwnfir 

^9^*1091 

^ " 

tWf®; fR9f99 9tC9 9W!,9 51^1 ^fe*! C9t99f»K9 ^Wf^f9 91 

9f9C9 9tW 99 9f9^ 99 911 ®99 ^f9^9fa(T9 99 ifH® 9991 

91f9f ^9f3F 9f99tCl9 99 91 I 



I 






^t»nn f^sfi ^?nl ^c«rrir 'rotc’if wtn ♦tf^i 

^‘^ft^tc’i '«rfto ^ I ^tT*i 

^rt ^vss f^c»r^ c^Pi'Q ^ sni 

«itc5Tc^ ^C8i5T or, 556 c*i ^ I t?rt5 

»i^c^ ’K«ri ’Bitiw I ’(tw ’S'^ ^pr^n «rt^T^ 

fipi *iw ntt5??r “ ?5t ” «it9ft9 >if^ 
k^?ii v£i5j? i 4f?r(?n ^'sNi 

^ *115^ 9i^8f *ric?rs» • 

^'9 ^ a c^fJiG 'sr^tii ?\ “ ci?H sn; 

?^^9faT ^tif 3it?i ^«s*i.«rtc^ I w.'m:^^ «(T?i«ii ?i c^ »it«r ^3 
f%ii ’Tsj I 

^?[1 ^*5<?I?lit^ ^Ff^5l ^ftC^F I 

^tc<r (TPtsT'Q ^ ^ 

^ srw mH ^^1 «rtt^ I 

’in5T?r c?f^, ^?r*h i ^pri 

(2rt«J?pf5?^ <£r«ff5f 'Sl’ltc^^ ’It^ ( Tohsieco foliji) | 'SWC^ 

’ftat mm nicotine ’I?t< «ltt^ I 

CTt^ ^^51 «Ctr^ I CTf^ 

liisreft m ’«ipit)t*it«(it?i I 


ffJ^ir I 

• »i>ic? crf^c^ ^te?i m c^, ’Wf? 

•to ^tc^\ fwik’v? stts^tf^<n ^w«nf 

Vit^l tfi'ffs ^Ntfwr ^rraRi t^rrfwt f^’ftk^^r '2r«rfsi ^t?ri i 

*d*lcRf ipxi >i^* 



^f5 apit’t'® «ftt^ m\ ^*tl 

?ff nniri««»RW ^Wj 4« CT I 

CT c^t^ <1<^1 4jt?{ ^t?r. 

’I'M imr«?r w "31^ ^c?f • wi 

wfitf^r «rt<»i ’T?wt’t ^ Jirsi*^ 

^r*wrci c»rf«tc^ nr®ii ^itfli 15 ?5^ji ^fl^?[ 

fir^»i *ji:^ <Sj ^1 ^«rf^ ^finrtf^^r, cn^ «iHn^ 

^i*! ’315 ^‘s.’ttfir^ ^?Tc^ 1 ^r? c^% > 1 ?^ ^ ^ 

^ ?[^OT w?! c^c^? *iff^ ’Tt^c^ i 

> ^ *t^T8 ’pr?i I c^M?r ^jtr»r cft^i^r cn%fl 

«itnt^ ^itf’tw «if5 m 3ii<a c?^ c*f^ mi •sitti 1 

frf ^*51 *f^ cift«r CT c*r^ ^t#l? wM 

’Tffrc^c-r aRff^ ^«i erai CT c^tW m, cf\t 
»i«t5i m9 m I ^C5i?r • 

’ilflf^ii mi 'Q p 1 c’^t^c^a ’^tata*i «f$ <iit ct, 
’trtc^ ^fcat I nicaa 

ffti *ita,« m^a a 'sic’t’vtai^ c^sr^r 
^FlfSai ^tai <55 mat »itata«t®s^tt’f ai 

^a I a<t5( ta^ai’i ’$<^i''<2rt?l ^^a, ^^a 

» ??(I 7|^tc<i^l '8[^tat>T ft*rt4i <2t^tfH® ^a 1 af? 

si^ai c^t^iai^ '®ia> a»ttr ^al aa, ^ai 

?PtfNl ^191 iratf? ^'sa «f^a ca^t*! :ffcai 

•rtfw anfSai ata a^tfSai at^c^i ^ •^a? 

’rs’iTO's^'Ji fj?ataaaai ®ta at«a ^c®a ^59iw"r 

'*Tta^ mi ^fsa aca ^ai aac«f^ ^ata ^a« 
afir ca^t^t^a«?«ca»ta ♦t^i a^Ni ^wa aa;«iaat «i®r8 a*tr 
atw, a^w atatt« *3a ffaf *tta mi c^t^c^a aa caai cwa, 
¥al ¥^1 ca'tcac'Wa, K^ife-r, ai carta ^c^ar^ fafata*^, fac*ra * 
^4m I ca aaai af^ ^^jai 5«pa mi atatfirac^ aaai ^ita^’r® 
^^a, astatfawf^ CBiiarfaai «4V’3?rf5«r afrftai cw'eft 
tarfW ovl^cv ^af5a at^ca ftcaa ^aafa aa 1 aaa capt^a 
flf^ ^ af^c aa, ’©^a astata ^afa^ca ata fna^ a!%c® 



I ^ TOW 

*it^»n vfltTO «"r»Tt?n ^ »i^ 

c^ ^ iftr ^firai f^n, *r<i?r 

«it?it*i 99 9^9t?r ^’nr’ft! I »ifntc«r wnr 

*r5^9t99J lyr^i Wn^ ^?nii orsfli ^'s i 

<3tc^^ ^ c9 »W( ^(^xm 

<1tf%9l 5^9 WS *3(5 9^ 9rt f*l^9 

99 I (m C^ 9W C^t^ ^fh 99 911 ^9i*t 

'2tt9^ ^1 ^5(91 *1^99 9>t9 »fl9f «f9'f9 ’19t<'^^*f9 99, 01^ *t9t:«f9 
^19 C»ftf9® 9^^ 9t9 «l9nW ’PniapW ^91 "T^ 9^ W •99? t^\ 
9^9 ®l% '5 9^91 9t9 I 

^9 '2rC9C’9 C^ptW C9»t9 C9t9 99C9 ^9tt^ *9tprt 

^^^f?«99 9ll C9l ^?«r 3FI5T9^(99, ^M^C^*99C^C9^T*lt^ 
9^91 ’fC?, ifl9? C91R1 9J 9I«I1 9tf9«1 9T9 I ’ft^9 «ICt9 '2119^ ‘9^’f 9^ 
C991 9l9 I 9C9f9 9®T 9^91 9tC^ I C9Ft9 

C9t9' >r>re9 <4^ ^99r *119 C9 C9t ^99 9t9t 'Brf9 C¥t9 

99 91 I nW C^9 ^ 9<^99 €9^ 9^91 «rfC^ I C^Pt^T 

C^ f6f^99f 1^ 999 9l9l 9t^C9 C9l99l*1 ^C59f=9 

(C999 99^9 ^9f^ '8 f5^t9 ) ^^4C9f^ WT^ C99 I 

9^ C9^9i 9tf»9l ^Ci. ^99 919199 c¥l^l9 9ll9 ^9t9 f5f%99l 9^'5 
*fft9 I 9rt^ C^^19^ t?9t^l:^ cold nbscss 9C9 I 

«^t9'« '219^19 C^r^9f ^9 ^9tC9t ^t9t^C« Serous abscess 9191 

99V C?t^C9f9 99 % C9f9CV 91^91 9t9 911 ^9tCV C»ft^ 

991^9 ih 91? *3C? 9tCV 911 f9»V vf9Vl?9 ^9^ C9lf9V 9*f 

«9V «l9St9 ♦HrK 9fV^ 9? I 99V C^V vfv % 919 a|9< 

9^ ^ I to ^r^iV '^®®1 C9f99l VCiJlV 9C9 vftfl 91CV9 C9 ^91 9^^ 
T®19V:^ 9#91 9ltw, fVV V99^ ^ V1991 Vl9f9 9l<59l 9l9 911 
99V CVlfelV9 C99!*r 99 99 911 »99? VWlV ^-9^ dFlkw Vl9 W 
ft^hrliw 9C9 I C99W5 C99 91fV9l ^1^9, ^9ltV V9V919 VCTt9?l9 

i 

V91 Vl9W I un9? vl9f^9 91 V» C^l9 959 f99l9V IWT-t^fV 91 f9l«tV 
^ Vl«9l99 ar«91 ^5V I >4^ 99V CVf^ 9»f^ MXMMm 99 
CVt9f*1 959 f99l9V 9^19 9l9tVlfV V9l 91 9lCV49< 'fifvfiR ftfv 9« 



c*ih5 ^ ^ jj^sf wi 

M C*rt ltc*f C^¥ W I 

(^1 «fT vfll »Rw cspi^cv TOHef^r ^tir ^ 4^ wWtnr 

^ an ^ m=n ^*(tf ^»wcsi w? ^c« f^fsw m 
^r? 4t?ii’t c«pT^^ <211?^ ^1 I 

Hiw 5ar nil I 


2|srN's#!^ ■ 

<ff5H src<fi CT w «itr^ ^tC5, 

^tci, ^c«5w »iwc*i ’*i<an* 

^9J I 

^ I ^ifttf'S I 

^1 ^55 C«%3 caitf «2fV5 

*»tfir I 'St*! aim 9it^5r (i»ii»)'s «i9m ^ fai’tfi ^fr?i 
^*it?f!T, ^c<iT I am 

^ «rt^ Sllt*^ {Arc lamp) Wtf^ I 

wm «f9 a «r‘ttaft m, 

Ol^ '2r‘It^t \ 'ilfta TOI (carbon) 

fsm *iffl5tfi^ ^!i, mm c^Wi 

a[m^\ msjm m » 4? ^carff^uc** 

m I a (Girod) wi m, 

^W5 I 4^(5 Electrode 4^ 

fiml Btf^. ^ I ^ . Caitf • 

«nw^ anijy •rtt’^F I ^irfc® ^ »!W5S c»rt? W« •Hj I 

Electrode 4^^^ 5^1(14^5) *^ I 4^^t^<lt1R¥ 

^ :TO 4^^ 3f^. Ttrt ! a ^FI^FfP(, W 

3tB3tf? ^ <rti(C¥ m(^> ▼find a mm <in-’w mm 







(on I 


ft3i apc^ apc^ c«fff^» i st.i^siuio sj^ps iw# 

<ftC» « Girod 

Wi ^?l«f¥t»r Hfroiiit «rf^'e isfic^a «w 

in I ll<)cliliiig'>Ro(leiili>inser IiidiKMioti type^ff ^flTfWir ?rtf I 

{ core ) fflll alternate 'Sf^ 

i[« I ?» iTCTr ct. 

fii^n ’vfilc® »iw Coil'S ?rTO »itf^?ii «n i c*i irt^ «ni 

ifw?j MCfni (8) i5t5i I 'rt'95 

%i isrirti? ^ 

41^1? ^fir^;f?r csli to m, 

41^5^ TO I TO 4nft!r ’^fin5'9 «rrc^, 

4nt^, «i|^ ?« resi8tor»i|!r fWKl 5tM ^ I 4^TO?l- 

TO^ ^Ml ^TO? ^firW^'Achoson typeJja 

'^ftrt« I ‘fl^ *1^3T «[firf'9 calcium carbide; 

carborundum 4|^p5 ^5i7^5{ ?? I 

^ I «TOTO r 

TOTO ( incjindesent) sjjt^ fs^^sj 4rciteriR>| TO 

iicin TO’fft® ^5tc^ I TOJ^^ TO^rtvc’? 

TO, '<w (?i§ii^ ^ ft? 

^■\ \ Tbomas A. Edison TO’ft’P ^^4WW ^l«f« 

H^ftfiiail fjpi Edison y[iU^,^ tn\ ^Tff^TO TOft^ TO 

^t^i TOff «rrcsiftv5 »iri[« wm m m 

TOfr« ^5tr^c»r»i I TOt5 TOTO 

01^1 TOtf Tunnrsten ’^caW I 

oit ft? ^^ic« ’«Tf«ff- «ifi(TO TOc^ ^ 4m «,••• 
fisf^ TO«if^ ^*i TO<^ I ^ irr#cv 

^<2n*t TOF ^T*I, General Electric Company? 

•l^ntTO, '8^ TOm ^ffmi Tf fW ^1 ?^«Oi.f 

di^ ^ TO ’vnut TO1® ^ TOww ’ifiiwfH® ^ 

w(f^ dtv5 I TOi Taf c? TO! iw, TOtcw or 
TOTO *81^ TOt« TOm TO TO»f TO 

l!^,8W‘^’TOTO■TOt?'^caraTOTOTO«n^^^8?^^^ • ..-^ 



«t«rm K9 

«I W ftai I 

Tliomns A. Edison C^ aHt*»r «ftl stK, 

*2i^t?r feR5 i ^ 

^1 ^51 a»^< H^fisrirfw Trc% 

I wN® f5is ^*rrftsT «irc»rt^ fesiw? Tfc^j?r 
^Tf? 01^ grtw flttc^, »i«»t f’W’f 

gf? ^^c'® ^f^ir® ^c»rt^ fsar ^15 ^ ^ cW'a ^ 

<rfc^ I %spT ^ai’i fK ’rt<(t?i‘i 

positive sraiT 3??[ I • 

a»«f»Rre vf^r c^ ’pf^ni fsaiWw Wl Ift 

^9rr^ »iTfcM? > 1 ^ finri, fBEs 

>rw c’^’t w’f ®tfir-® wr Tvm 

>Rf c^ir 5tf^^ ^ wf ’Rw 'Bifc^iwi c^ ®ffir« 
^1 »{% w^w( w «sff’>F?r ^ viwShr »t?r 
^ fKS ?nr i ^1% ^’f?r t[^ 

»rt<n ^ c^if^r if^»r 

^ft? ^31 ’ftfir *11 I 

inr C3, CT *lf^ ^tr® 'e- *ii!?iT.«f^ 

*Tffr5Cf I 

a I I 

Thomas A. Edison TOtdf^P «i|^5t arff^3 I 

^*1^ <Sl«rar ^^3 C3^ srfitift f^, 4^*r 

a«t3 c»ns*t *rtTT»n I wts^Q »a<rsr ^ wwaF 

<rtl3R «TT3» ^tm r3?i9i '5^, Wf3l ^3| 
’tt33F’ri*l3 ^r»l1 record 3tf^ ^f3 I t^3 ^ ^W- 

ctRT *13^ '■rt’itm W33 «m ^ ’fr33fiiRt3 .-*rtir 

awwcn '»t%c5 nf^^ nrc31 *!«Hf»r5 ffeai C3«*f W® ■iiv 

▼fiwtn, *pw f d |f »p ^8 33*1 C’l^’t 9IT® »f3t\pNT 

lka[3 *!f^ 3J3TlWhC3tt 3^3, 3535! ^ ifl^. 
ik ^ I w(?m^ «!iwi3r. .>f3iCTl 

aft^i ^ «13t*! ^3# «tf3Wi1 »if^ a»^ 





frait^r I 

'at CTtiwr ^ aftcanr •if^ 

vtM I Hvjfm ^4/^5 ^ «i» cvr*^ »at *fN m 4 i»f«c»r 

«4^< f^s»8i ^<|5| «fTc«nt fkf\ 5fte 

w, W{ cnt cntw« ^ *ic? I »at 

fifWij ^•nr .f?fll ^<rsT ^c^?r «ftt feetfa'® «E«.i 

»at c?w^ c^rc^F c»itw, fv^ ?RtRi!r c*it c?r^pii- 

si^ ^1 ^t«rrc?i f^3ra?r iriF c<sik ^i 

11 I 

>lr»si %t ^^5 Gug^liemo Mhiooiu, t?»I'9 '0 3FfWJ >!ft^ 

Tft’t^ ft?[5F I 4t '2r«iri ^ft's »fl® 

w, 4t ^itt^m, «tt?t«Fsi1i^ 
^t3i i[t ’«r^»nr ^ i ^rN^tar <stc^v 

«at >f<’^tanr ^cf i ^t^afisr 

«it« iFfiRR ^'<R ’T^art? c«r5c*r?r «'sran Rtnr, 

rfr<r% ^v|^5 ^c^! ^Rfi t*rrCT 

«rtt^W ^45^1 *»tf9 \ t^tC^ indtiction coil. «ltCl, 

«rf^aitfir ^?i ^OR 

»ltljj». Q^ aia(T f?^l 'SRt? 5tr»f® ^tw, '®R1 ^ ^ 'SlNre 
'Q »f«WM « I 

<sr*tc>r R ^ «rfR <tn^, ^sRR ^ '5t?i -af?R 

w, OW ^ >|f^ »!?|^ «rtR^ I *flt coil&fc^ secondary 

coil fin ff I - «*rff i'9%w «rfff .Rf'® ff ff f^w 
secondary »af^ fRl ^ 1[tPl 

ijjF^tCW Cftf tfRtf STfir® am I 4t f^OTil.W 

ftfJ mKH arttf J fcharge aif?l ffV <TO ff f fW 

c 

CiR ?« f aiPT^ ftW oiff5 ^ »af?f ficf >8ffW 

» 

ffiW fRi 1(tf5 CffnCf R charge. ^ W|[tffCTi, 

'CW ift •at chnrgo^ff W5 «R fl4j fW, dt 

aififl^ aRi •atiw 'S aifaTt?® 

»Ri • ^ tftt cfR ojf# 

cfKPi^ R ftv »ir*i*^ ftirfi»ii ^*Etf cff m ffinrt or i fiR <iit 

f!SR fi, fCif ffftf# car cfR ad^? fi »at 



«Ri ¥Rw •urn Al e ni n, 

^?r, ^<rw?r ff fif«1 S fl I sr^«r»r «ff secondly 

<rtc^ I mn *<¥ tw^nr? fW 

ff, coheverOW »|fir» I coherer 

sfn, CfWl ^C*f ^C¥l vflt ’tfW 

A »R^ aW ]^*f >R»lt m 5t«re«!?r fil^v 

^ I 0!^ ai?f6l ¥Krf*l 

c«rf!r^ ’ictB m«{c^ *rw vw i 

• I 

^lrJ»«r ^:^l 4|f>IHi srCtrr^CTft nirt fi?l fn5Ci« 

^T»r '®1 t flftr f^f»ri 4^51 *fftitfew, 
r®f^ cBfefN «rw f?c9i=^ i c*frrn¥ n?W^tw 

ff’ll Barium ^p^^ CT^’? *tWtC<?r 5^ 

^ 9tnwf*t^ fapffi ‘srfsfai'Bi «ifcf, m cuf^Btpnr* 

I Barium sulpliateCV Barium 

^<1*1 ^1 '»lf<(^ ‘<1*1 tWCI- 

Barium ehloridcC¥ 1«1 WflftT*!? CT^f^Tl'e C^fBltWl 

>lf5[« If I *ifirrtw tfl It^il C^rn Cf frfffrt iarffC*l W Barium 

chloridciflf Isll ff, ‘flf? ‘<^ ift^S ^f1, 

''3?Bltf Ifl If Cffntf eohceiitrate f^fl ftf I 
fractional piecipitation f«11 ff I *l^'fr 41*1 *<l&i •Tfftf 

«ftf5jf1 f^Qfl Sfl fff Cf, Cf nf Cf Itf Cf^ ♦tfifftCl Cftiftf 

ftflCf, 'fWI 4K -Slftlftft ll<I iff Cl ff I Cfflfltf l^Cl 

cftiftin *[fi ifffTf 11 fi fTr*fi ^cii icfi cflf'cfriftf 
<fftfff fl ^ Cf(ifTf ‘ft ftf Btfitl, ff I 

cur fiftt ‘ft *i|f cftfii *r?tcff <<151 •iftf i*i ‘f^^ 

^t'ltfcft tftf ’ll lt?f I 'ft fflffl fTl ifftl *ffCfl. ItCltfF 

f^ffcictf ^fJFfl ICf I iffllf ffff Cf, 6^l^rlf 

t*lf l*rftft radio-activity ^^*W ICf I t^flflff Cff^^H 

^ UflffF' llClCf, iffl *lf^TCl CffWItf *tttW Itfl UTl 

fJfflftCfl (!W*f») 

Mmn iti ifitf I 



’TST ‘2t5»ta|>8 Bff5«n 

inisi f^»itc^ ^wc5T ^^?ii ’it«(tii*f^s Mfj 

f^srK «tt?t ^ I ’i?3Ft^®ttr ^ ^ I >isi9 ^twr ^c<T»t- 

^15 ^B5^C?rir *«rtp, 'r»ip«\vori»R, trichina?, I 

9 

(?rtv ’tW ^5t?r I 

. «r(r®^ « ( cellulnse ) ^Cf | 

cif^^ ^C»I51 CT ( niulisjf8tiI>lo) ; 

’fC»l <?Ft?r^ ’^f®I5l nt5«F^*itfif ^r® 

c?FtCT?i nrc?r; tfl^Ptsc*! ^iT® ’iotw 

^Ifll ‘iTfc^ I %5i 5F^:9r «ic5i^ c^ 

?ltiv I ^Wi 

wW5«F «ic^ «i®jtr<(^ ’ifii*ift*i fec^fsf® 9rtc^ ^tf«^ 
(pewstnlsis) 'Q «[®ltf<(^ *tN5ltC*l* 5f«It^ I >Pr9 • ^tKI 

c^c^?r %i ?lc® CT^ ^t9 1 m c^ imm |i|i ’pfitw 
^ 'fl^ ’I16J ^ \ 

• ^®>ii c^ 'srtRef ’^rtr^F ’ifasitcn '« ^5j coihigen 

*t^st colhij^eii JT’it? yel«tin4 ’iffl'I^WI «tl1 

WT «ic5i^^ Hr^r^ ^ ^f® ntfw^ 

'^jtm f^cera »rew w ^ i »ii«>rrff 

8^ ®«f1 C^ -^^larfsr® ( Rij^or mortis ) sfl 

?[®srcar5i^K I 

CtRH ^ '*W?r Roasting ^ ^Fpft®'S 

'jboiHng ^ f5wf 1- f®l «rNtW® C?C»r CtWl®* 
mci 'SrtFf®® I CT Rousting:^ Htt’t »t^« <t® 

^*ltf I * ®t?fin CT roasting ^flTl amc*!® ^*f?r Wit«® 





nc?, w «rt®r«r«^ m\ ^ ittft 

fijW^^Cn W’TtBJ Wtf V^5J *K^ I cq^ !1»m*l^ Wi:¥ 

^ ^C9?r ^’it?"r fm <rfc^*^ i 

•IHI’lT5^5’rtftr WtP^^TW ^’Itsi:-sttc*?! ?4w^: 

,mti “«f»r” I “«r»i” %\m \ ^cf?f 

iKw ^ nr^^^JTs CT9«'^Rc?g >(« I 

5*1 f^8’lt9*tC^ Psycliieal secretion 2[?I I 

mstsHC^ vitamines ^f?nitC^ I <«ll 

^ vitamines >I^C^ ^^WtfJi^CTnr ^TfC^ I 

^t^ta'8 ’(C^ vitamines <i|^f5 ^1 

C^p^ I ^f?t5'8 ^5rf?J'8 ’tC® vitainine vital part 

I LeonaM Hill BT’t^ ^CT*T « vitainine vflf 

.'2l’Pt3 «19I I t5:t <tfwt- 
^ *if5*m:«i <rfKF tm '£t5?t^?[i t?i 

^fs'« ^ I 

5t^»f, ^ W vitamines ^t ^ttf | 

ClltC’T?! ▼f3«l »f»l?( vitamines Sf^TC^ 

^r«rt55n 3[t5t''l?T I Hill «, vitamines flfjaf 

a!^*fr8 r^n a?sr c*Frsi?ii fm ?[^c^ 

^I ^C^*l 

^trrw3 csifi ‘<1^ sfcsr 5tn 

«rr^ ^ ’fC’l CT vitainine ^TfC^ ?pf5 m j 

Mooredt!! sf^ C>1 H^W vitamines 'll *111 Professor Hopkins 
a ^:«li?i ’iRs ^f$c»T '«rTc?i?r ^ \«ii fic*f^ ^it i 

Hill, Martin, Klack, Hophins =1^ c4 ^ 

vitamines i^| ipt I ^ » CiTS?! 

I 

Halliburton ^C»l^ CT* vitamiues43 

^Cil¥ I 4 ^ 511-fe' 

'* At pmeut ibe existaiiee of vitamines is very largely a m^tteii of- 
inferancej the inference is doubtless correct but as the- 





('if 




proceeds it may be tieoestuiry to modify the immature vietrs and 
guesses at present in the air as to the uray in which these substances 
influence growth and nutrition. In order to obtain them it is necessary 
to work with hundred-weights of the raw material and even then the 
totiR weight of the crude prixluct amount only to a few ceuti- 
grammes." 

aflftqj m Cf, fiw 01^ vitaminew^lf 

*ttf I Cf ^ 

•ifcfhr c»it*r *iti w it»r ff i 

ftfi^ vitnminee«a? nfff ^fif ff ^ ®Cff ▼fS C^*l »n 

fl fn% i 'stfi (fftifw ft«Pt- 

f 1 >rr9” ftfff 1* ff I 

f^ Cf 9fiCT vitamines'uil ftn I 

Loonord Hill CT Cl5 C*!tV 

*ICP I Cf« ffl flf '8 flV I f%« 

cff»a?i5«t c¥s?sti Iff 

^ Iff '8 ^51 ^»r fifl '■rtfff ^fffi fti¥5r i ^Ftwl 

«tffCff vitnminef<uir ^®tf ffl I ftaf ftWI ft ftfl 

fill c^Ptsw aFWI atfl vst ftf % *tcf i 

4 ffTf Halliburton fftftff Cf flW fftff vitamiiie8<41 ffrtf 
ff ft i f®ff fWf «dl ftf*!! «lf® “ The statement has beeir 
made by those who have taken of the subject that very prolonged hea¬ 
ting to high temperatures lessens the activity of these essential constitu* 
ants of food but in ordinary cooking injui^ to them does not appear to 
be pronounced" Cf oi^fCfr ^fWffspF *J?hrff f¥ ? 

fWf Cf "ff^* ff^f Cf#tCffiftf fWfffI ^ff^ -ifftW 
"ftwt” fjfftf fFfI fn 8 CfftCfftf 'SfWtf ^tfWff® I ®tfl 

ftfl Wtff Cf Hw •* PIH Cf^ " I[f; ftifl Cff 

«At Cf ft filc®cf Cf ilfrcf fm ftfttc’ff Pftf f^tfl 

JN ft fi t f^f*r fc»RCf tiff i(l«8^ll*tKf7Cffl«icfftf'8f^f^ 

^ mtn ffl Wr I «rfrBt'fifl cfTfH «f fffr fw f!t «lfsK 





A nnucli tiafer guide ia the ncctiniulated exixH'ieiice ot -the {»aat 
ceiiturieci of mankind, which is really ti physiological .eaperimeiit on u 
vast scale. 

Hallihiirtouai^ fsif^NfW ^1*1 *ltff t 


•flsrtm I 

« 

’Tvc*!^ ^fi I *tnanf 

^•i?r ’»tc5?r «t« fwi <rtc¥, oRtcJWf i ai»!tCT«r 

'5tJ f% ^91 Wtw I 

W ircfc'5 cvfsw*! I 

•i5itw»r isrvfs ^s, 

^ 5 1 ‘«’itCT»r <*1^ 94^ <rtcv «(m 'iwri- 

^C«?r 99 v9^t Olt CT9i*l a|3?tCTCW 

9*f 9^91 9tf I 

CT 99^ 491(991 91, C91»f9 9^1*^ 

fW 9^11 I 4^91^11 C9 99V 99t< 9J19f® 91 VTltHTl.^f- 
919 9^ 99C14W 9t9t0 41ftV VtlVV I if? 9C*?9 91 C9 9?t«(«f91 
^9t?t9 C91i9 9'«ll ^f^*^C9K9 959, Vt91 9^59 Vt9t599 lt9tl^V 
flORI ^ I Cl C9 99V 9?K f99tll1 49t599 ^9tf9V 91, 

C9^ C9^ 99911 ’(f^C«tl V9tl5 91 V« CVt9 ^ 9?tC<l 9flC99 
tvjtfin ^951^ 49159591 9?91 V V51, 4^ 99V ^9t‘ 

?t591 V 9fi9t1 95l^fl V #tf99V 41t 9V11 -VtW .f 

Cl C9tV 9Vf«l W 41*11^.-V99V Vt51t 91911 95V^ ^^l;519 
9lf?ll| f?l1l VH V*tl VH ^5VI 9ll1l‘lV« ^91?l9«fV VV9 vftH 
*1<tV 91551 lfW. 91l, 4^ 99V 915511 .9154 9 W.CfVll 

9t5VI VV*9l >9lf?9CV ?[f^.;f9fl|9 VH .Vll*F l/V|9A * .Vfl 







(«ll 


BW W’ttr® ^15 €?(. ^51 ^Stfsirt 

oftft*ft ^1’tCBCBni nt’rrt^ f5i^« ?5^?t «tfc^ I - - 

l^'® f’mtti if%i^ *itf5r»i 

{fifc« »f^?ii ’Jtsfll I Bifif?r ® ^^1 ^?r it« i 

^?t«i. n^i Bim*i c?f<i^i:^5!, fw’t '^sn- 

c*ic»[? c^ W5TI »i^«r .«tc^ 

r«r5l ^rt>! js’t? 

CT TO ^ a»5»tCTC«Ill ^TOW3 ^’l?! *if^® 

’W l <21^ ^’IWW TOC^’RV 

cwfnc^’(f'811 c»it?ttrt CT 
’if? 'S^8ti:^ «t?n M® 5^91 ^ ^*ltfr5! 

^'9 ^1 ^ci I TO TO 5(«f5 I 

*nc^, >PTf c^"r ’rr«i«(t=i®tir ’>i'9f5c® ®f'9i m) 

55, 45? f55fi® ^f55l 5t«n 55, ^t5l 5^Bf 

5«f5 5^ ^ 'SffTO 5155 5»C5 I ^5tC^ CTO5i*t f5®. 

5tC5i5l 51 ^5t5 5C5J ^5ftf® 05*15 5^1 515 511 555 5'9 4t- 

5i^*t f5C^ :ff5l'f^ 5*1® 5^51 5l5, ^‘55 Jlfl f5^r*l^ 5*f55l ^55l?^ <015 
«rc»15^^ ®t^^5Ff55l C5^ Bf505y 5Ff55l ^l5lC® 4^ ^5J« 

TO C5*f»ni1 f5C^ 55 I 4^5fi:5 ^5*155 5?"5p5 ^1® f5f*f 5^51 
515 I 4^ f5^‘f 5t5l?t5 505 I 

4’lf^C5» ^‘TTO TO«5*I ^5l05* 45*5lC5^f5 5(51 
TO 5F51 I C5 5l®5 ^104 45l05^ TOc® 5^05 -55l5l5 51Ci5 
l^.»rtTO51 firr® 55 \ C5 BrtTO.faF^ 5*51 55, 55151 5t5l55 C<15055 
«f t-®1 I f5P^ 4^ C’t5 «tf5»r5 ^ ^ I Vli, TO5055 ^^5 45105055 
TO<H5l5 «Si«ll5t ^?5f5® 55, - 45*fU 4^ f5W I r5«5r, 

^'510«5 ®15C5 05^55 5laf ^5r5^ 4515^^ 51551^ 5^51 510=5 I TO, 
TO505 51551055 *5® Wo^ «(5TO 1^ '^r50® 55 I 4t «f 
W*15 ^ll, TO505 l^toffO® 55 1 Bf9| fjfV mi^toe 
•f®»l^1 fTO?«r C5tSl^?Ca' (white clay) flPcfes 5r5^ f5t^ .TOU « 
«t^C® f5f%^l *(f55t5 ’tr5a|'® 515 <210515 5«f55l W 1*515 ffO« 55 I 451055' 
5l5l 54 5ff55 ^mm ^If5 ^(50® 5^05 4^ 5505 ®1510® '451155 

*1514 ^1 «1Wt55 55 I 51055 11 05 551 TO1 45l0501f *114. 

^ % *■ 



I 

’R? «rt«R f5»r Rf»T^ f*cf«l® 

5?5i: CT W ’iRijf4wi^fisf^ I «p»i^ 

faw^ (Rt?iflfec3F «n9iir 5 ?^, ^ssf?r « rP® |fw 

1i^ ff «RsrR c3Fa ’ffcar sitf’W 'sfM 1 
■ (?l *l?t?< t C«l^? ^ffC® ^ '5t^ fk^t9 

»2r«t«rs^ I mi . Rtaai«i?r ’Wcsf ^ns^tw^r 3?^«r fw 
mi Rtia*!' irr^pi «flsniR«r m] naw 1 *ita5i}f»i sitaT' 

a«r®8 r*i^ai ®tc® ^1 mmw ffvsj «ri^ ^ai 1 Rfa^^a «f 
*iti5tsfnc*v >itata*t^j aitf^iai ^1 fac«^ asflrai ?fff<fii 

«a^® ^ai 511 t®Kf? m 1 «*ttrai 

^*nt»J9i atf?c® '®t^ta c®i^c^a a'MTaf^as «rw 1 

^■ntc^ c»i\? ’iwtW®! 1 

•••8. «rc^'ft'0 «w®^r 

0*0^tt 

» H 

•.9* (<£rta) 

•.0^0 „ 

• •^o „ 

v«!TfCTi»r? c^ ’tic5{ ca5t*?af*t c?R ^ 1 '«v«T?f *itar- 

l»r®i 1 tt I ’rtaR‘t®s «ii5ftCT»r 

ji!, V 

^a[ii > 2 fflrai^! c*r nraiflJcaf arfac® W 

aR«l ^faal c»i^ (?[% R«t*r ^ 1 <sfc®j¥ R??"r?r 

fw8«r “ ^p {]" ^ai I W ’Tsiv wnfar u8Ht«»r afai 

R*c«ra frw^^cni f^ioijipi 

wR ’tfa^ W *ilaifc^ i4aRtc^ mi% matai fw) 
8»a5*r ’^‘9\ <2!^ mwir faf«a R<rt aitf^ai c«iwn Rtw 1 
t»l ^ ftr?i 4ai*r o^Nre c^ w *f(ia c^»r w .«1 

•ifdififw »rt*f?i!cn I «t'» aii ( Sand yiMt) 

ftaf nraifev <ifafta ^ii ca^rJicir ♦(taif& «flS!tR»i,¥ata!*^^* 
c^Wn^\ “*: <-.}v 





ft, I 


(» f^*r ^ffffnif <i^- 

n^ f?n ca «ftitfatff^ oiftwr rnffai flif, ftffw artf^ 
cffiiw^ fa I, (^) laftnf, num ftcai FtffH ftWcf* 

ffW fa I («) ffC«S|f5' 4atf (conpressed air) ftftCfJ 
♦ftpRt fti!f ffif fa' (trfft ffatffft 

ORWffCf fflf I 

W8:f a oiftm ’itatrf »i^ ateai fa i j#)a 

ftftffa I »aw liti ^Cf, ^tatCf atff *PtaCf"r (imiffle I’urnnce) 
fCfl gift ftata cy ( fire elny ) atff <jm*{ ftai ffftf fa f 
‘at fit'll fa^ii, «m’! ai ca cftf tara ^rcattf afl fa i 

«at fff j#ta ^a «itfiTW5? atif i ca ai at ffac® fa, «tftcf ♦at 
ftaatfcfa ^fa ffafff '© ^ffatf^ cftfai^f ai wcfa t*(a fWf 
fai fai cffav l^tcf ojai^j ^satff ffcf catw j|^a 
^cat at ffaata af ftf*r«fa ftftai ff tftn‘*ttat fa i 
•at fff. fitc« aitf (rAcic) ftcf i alft® ftfTf ftctja m atataff* 

|iflt aiaf« ftai ftcf i ffi aff af^ fa’Wi ff*^ ffa *ift< 

‘affcf»i ffac« fa, a^fl ftcn ai ftftc^ ^arf^a^ <ittcf «ltca ‘aaif 
acia «naiirf i ^aitff« jnta «affei tfaasi affafcf i tfca 

^itamR aiffpa‘aa< a ^ at ffaata ai ai fTai afi a*faw, 

fKtu TOfaf , ftf, t^Ttfa ’iTtaja ■atcai ftfacf ftca fi i wffff 
^arh fttata «‘aff ’stca apftaf f ai ata, ca fff tfjtff 
tftpfftaaii aitcaag^‘at^caa*^*fraat*rfi 

cflt cfit *itai ‘aatcan fai ff% af«r i atataa^ •aafti ffafeta ffaai 
afaai |ifta ^*(ca aattai facft fw i cfta oiftpffatfw aj 
5r»f catfa cftf fac^ ^tfa ftctra ^cat^H fffaa wTfw «aatcaf 
attach ftwf^ ^f^^aw ’ffarsfai oitaaf flltfaf 
.ffiFftai atftftfi akai ^ ^a«ai tftcaa cfta cffsdi^ «•!%• fa at 
ffcam ^af^ «ta> fttf atca i |fa ftaatfta aaw ajtffat ^aa i 
oiif cwKf cfta aJtit «w ti >111 •nw.TOt •ifirert*r» <Aii 
iw I ■ ■%■ 

fiar^ataff ftai^ffta atamj^ tfa ftfa aratfir" 
atwalil ^ a^ fw tfw <fftwfa arttfftaa 



- • ' 0 .^. 

f(?i rtpl I. Jftscf ^ 

•w .'JttiJ ^,«f ^*tsrrait 

J^.’Tf^tl? ^i:?r ^ ^ ^ai’iftJj. 
c^ <ic^i 01^?’fsns ^aifg (?R5i ^ f?rflcil jRii 

«o|4. f5pf (?R5R^ «(t« <rtw sn^ «i*(ftifla,'BH 

<fla ^?i srI ^9 '5^’ifiRc# »fl9t fwi 

Wltfs^ 9Jf9C'5 ^1 C9«il5?tPPr ’rl*f *« *19! ^|C9 

«t91 9!f99l 9»n 9[9W I ’rf9t9«t^i 9^59 *ltiai9 %WS\ 0)9? <i|9tC9t»l9 

•iff f«9 ^*rC9^ 95T*|aitan 'S 99019 ^ftsTM f9!#9 ^C9 I 

4!5W9 *l9j^ «fl9tC99 '£r«!t3ft 9f?*5 9^ I mm 9!^9t9 

«99tt9W9 «lt99*l C«rQ9l 9it9»?F ‘fl9? C9St9 C9!t9 *r9tC«f9 f93tC9 »fl9tC99 
99, 95t9t^ f99^ 9^t9 I 919199^: >21999 «99tC99 9f99tC9 » 

»«▼ «lTft99 9t9 'arr^'9 C^ (grouml coat) <il9^ <2t5ptW9 9t9 
¥et9 C99^ (cover coat) | 91959 9tC99 9^59 ^9firstC99 «I9T9r9^ 

9C9^ C9 •«9tWC99 ^^999 C9«9t 99, 5tt%'9 I *nt fifth's 

C^ ?PC*r 9f^ 9tl9fl 9!^9 C^ il|9tC9C99 9t099 

^9f9«t9 I C^ C^Ft99i9 9*f-f^95 9f99t9 ^9«9r 99 911 

^9tl'5 C9 9W ^*1M9 9tC9! '5t9l C9t9l9? C99 ^ ^- 

ft|9l 9f991 9f09 9t3f I 9t9t99^: C9 C9 fe9t9t9 19^1® ^r9?lt <Stt^9» 
^VttfirS 99,^51919 9f9^ C999t'^ ( cobalt oxide) f9faf® 9fr991 

f9C9 ^'^fl9iC*l C9te9! 9!t9!9tt9l 9^9 I C9»t9t^ 

>rt^ fiffal® ^0IF«fT^t9t *t9l>$ f9tfl9^ 99 9tf, C9991, 

!i5t9t9 f^*l raF9l 99, ^ *|9 t^ fp 99 9t^ I OFtck ^t9t9 

99tf t909 C999 C9t99t9 9t^ I 9!®t9.C¥T:^9 «il9tC9W9 ^'^9!9 

9t99r I C99i*r ^ 90f ^9tC9! 9&!5 ?F91 9ttc^ *ttC9 I ^99 95tC9 
’PWr. 9tf99lll!5 99^t91 »2|9C9^ 9^9tC9 I ^Tt^Stt^S fsp^ 9^19-. 

9tjf 991 9< f9Ht^9l 99 I ifl i£l9tC99W 9^<9iC*l fUC^l {acid ) 
fawtl inr? 9tf^ 99, !9t9l 9^W 9l'5t9 C9FfC^ C^9i9 09’9^9tl«, ’ 

Ci^ 9l^9t^, C»l^ ^liJtfl 9J99t9 9?91 ^0«919I »99(9 

9!^ .Wtcfe *tf99t^ (9f»^ 9t9l I <21W: C9 *ltai0^ 

«ll9EtOT»r 9^, ,.'»t9|CT atl^ 0^0 9t^rft91 

I 01^ ^9 ^ <9^ 9^9| I9t9«^ I ^^91 



^c«rl r i f^ aj?R<i ii5TK>?wf 

«r» ws\^ c^)> r«5i^!r 9iWsT I 

I aft^c^ 45rrcsr»r 

^ I 

c^ 5151^ R, w 

vflwt*! irtp ^ wm cwtz^^ W9 


c^»i"nf?f 



*»’ » 

(Trt^T^ 

<»’• „ 

fapwtf^i^ 

«0 „ 

fjrnt?*! ( saltpeter) 



«> 

^nwfjref, 

^ „ 

^^1 

8 ^-n »f^3F?rt 


ynt naj^ ^fgcei ^'Sm '*^11^ 5t»J 

‘^\ >15{^ ^<1twtw C^ «faft?( ^^(1 

at^i’it? t 

^Ff^rrs ^9 I f5s? ^«1T «1®T'8 ^fVF, «W 

cars ^1 »fl^f5{ ^?ii 

CT ^35 ^•r R, ^^T?r 3if?^ ^9r*^t!( 'RT ^*(tftsi «rr« 

^ I cts ’RtNi !ifRtc^ R» ^^^ ^c*r5^ 

we\^ I Wt«i 'asf w 0J!. f*i|a(« ^firc»i^ 5W,' R» ^c'Tj 

«RF «rr5n?ii’f T^i ^tt'esi^rr? 

sn I c^*!^ ^ftrt^ ^®tr^f^i c^^h ^^rrs f^, c^t*?i»l ^ 

» 

Ri ««ttRf I ^jtwtf^^, CTFT^^, ^’rr?r, 

5Ff^?l »ii!itpr9r m\ ri c^ f*ffa^« 

0 ^ 

^ftRi ’iW5[^5ip 3^1 ?tc»re ’ft? R or 

w4 ^f»ic»r« oFfsniPi ^tn r ^n' 

3Tt«it?i‘t^ ajirtor»r*ftCQi?r ^r^c^-rrr ’^•f ^ ^«ir nsi 1 •r»]«c?r?r ^9 
AN m 3if?c<^ciir m 1 •flt 



.1 


N ^§91^»R*f ^1 ^ ( «rTW^«r 

»rt«r's C9[^^91 ^?ftr>Tr*r® c^H'H^farfef^ 

sffilOT c»!tft^ ^ <ftc^ I , 

»i^«r captM*r ^ i?9) c^s? 

C^rfST ’^c*! ^ ^ I 

9*f ’vfif^tfr. C9ik ^ I 

farfi^^^gc^r «rr^% ^*f ®itn ^9 dig? iflsitwsf'® cgt 
I «f5i capgt’f 9C*fg 

m ^fa^ffar, caprfamar «fl9t ^gfsTflar 519«l ’Ogj^^ I 

J 

c’ff^it^ ^ 9f^ ^C‘fg ww ^g*f cg'tf^gr n i 
95P m ^1 'sfgc^ «rt^g»T5r ^aint® ^rsc^i 

ftff's ig^ fgc?c»f gf^gi aitgtfgg %g»t<r f»fvi g^fggt i 

r^ir ^t®f »i|j^tdai9i ^fggfg g^fggi 

I '2tf$ g'^gg ^ ^T^tg gsgi fwfgg 

gg I «iigtc*rg carter f«m ^n^fg frcap gf^^gtc^ i 

canHg ^ggtg^’tg'« ggti»ig*i C5li ^fgcsi g?tc<g ^^nf?g 

Jicgc-f ^fgc^ gttgg i 

■srf^rgg tflgtwc^fg «im gff^d^cfi '8iW5?g gfrarg 4^ »2fgfsr 
^<it?f5( «if I «icggf gtgj 'sisag »p*fg m g^cgs '^t^tc^ 4^ ggM 

gfigf, eg -stglg gfg^ gt'sg ’tgte^g iten^ gtgtg^gF rapgi 
gg ing? ^Vs 'Q gtai ^g^ gg i gyf?, ^g ggtc«f 

gi» gfw'® g^cg gtw fgf^ gg gi gc^; gw gteajg ^ «ifg^ 
«gg? «r8T^ i *<ig»gt55 «flgtcgg gtai gr^^ »iigig ?g'3 «fg5 gg^ fggeg 
%Tgg gtaf gtsgi ^g«g i ^tgtegg wnegtegg grt i 'eggaw 
^gtmg «ggtegg gg ^tgt« g?5ig ^ «itci^^^fg geg i «iig[g c^Fcar 
e^tg. egtg^. vqgtegg g^fg-tg. ‘srgtgt f%vj* ^fggi «rrfggi 4 cm 
?tggtgi stgftcg ^egg gt^ g^fgc^ gfegg i '^fgeg ^g« f^n ^ggg ^-. 
«5g gg gi^ j. gtwgg^ grtggtcr eggin « 2 rf«i»tapt gggg ^tg«^ 

gg, ^gfe^ eggig gg gii >gfftgr «fg gfgrgcgg ’gfg^ 
gtfg^gsff i gfKgg wr gtg i .. 



I CT »i^»r ^ tf¥ 

»i5?it6^ ^ CT, »pifi ^5t«r, ^<fnr ’tar, >rrf»w 

* 

♦tai '2l^f3 CT’tl ^flt^r ^tc<ll 5W^f5 ^ 

; u?-?r? CT >i^®r ^ifw c»i^ ^ iftt^r w» ^ ^\ 

«(3i c^t*t 3f^I ^f^tir'« ftf^ 0r» I 

^51 «£t^?i apcsr apjsr 

Rotary Printiii}? Machineifl^ ^'Qll 5(<(Ra|^W ^NCSRr 

WCef!r^®t ^9TC^ I »I^«I ^C®T ^«ft^ ifl 

GTf ^*l ^’tW ^3?Tir ^ I 

•flftfw ^'s ^C5i?r ^ ^tc^vs, c^^ fifj^r ’tiii’rrci ^irt 

^’tMPTSI'Q I 

^’fc^ffl “’¥1^.%'' *a[^OTl ^tf??ltc^ ^ ai«(jwt?t 

WS (?t^ ^ i 

f^i ^mat^'t “^t^i'5" -«i^rs ^’itwtpnr m ^isrt 

’ftsr ’tt^’^t “^eft?i” ^irlc^cwi ’tfiiarfrt ^ 

*lt'Q«1 5t1 "5^ C^ Wfif 'Si^^ ?—'5<rsT 5Tf i| 

^sf^r^rw fv tsf^ ?—»itf) ^fts? 
jpnpi ’'iit’ftsr ’iMi fnuni i 

, ojJiflt 01^ wi p ’Tfiwtf 

tm ''>fC5T?F «ffOTt5»n 

f*n8tt^ I tm] ^Kicsi^ ^tirw5 ^’nffJT 

•grif tffws oi ^v{ •rf<if^^ «rirf^ <rfc¥,'cw^, 

ttn, Hf, «r?f^ I f^^s 

ci>i ’itc^?t (?fm, ^9n,?Wff? ^t^; ♦tfit^jv^ 

om, ffst, *R <21^ TO»Rr.^ fk^^ «i^ 



Wwi fli 

fw?ii 

^r^ntctp!» 


I 

^»itf^5» I—^?n:« >,«i«,ir«»,i«.t few ^c»n? f>?iitf^ 
V9 «rt>(?t^ »i 1 i>>«’?fetw »if%8irj»«je fet^tf f^T»rff® mm 
^twNI ^ I I 

#t8i>ri—'nitc'®4^ 5i;»*i#|af*ic<rt«n^9fCTcI ^sf% 
^r« ^«t«f ^f^ar t^t^r n^<n ^fit- 

ci?n 4fe 5?^ fsif^® «itart CTPiffirffar 4*itfenK n»5 cai*tf?r 

4Jtfe W 4fe Htw I I 

4{TO *t?c?r<n I—Wf f^^fe *it^ «tfl i 

4fe 4^ Tfcst, 'sftfafam <3rrc« *tT?fcpir ’TR? 4^ n?cfr^i ^rf^® 

%V ^ ?tcw ^'W^.--4fe *lt»^ «twtc»r9 I Wfrf ffe^- 

▼fema fefi cfRfi, 4fe cfl<rrf%® cuTm ▼f^it-. 

cwn I ®ti «fhjy •rw ft«'2WT f^-8itfe4 C5f»rt 
«i?N I I 

> : c*rtfe^ ^ifhr mmt i—u iw c^fea <trft ^ *ifanii 

^*n^« If I ^rrorff w ♦ ifw frfffi ftf fffw 4t| 



(«5 I 


art^ ^%r •itRr.Jwv 

«Ritt*r^i:'® ort^tsi >r(wf^. 

^wi tilt »r¥k«*% «flT ♦•»!'¥ *rr^»i 

♦(f^ '^l jg*r«i *rtc?r i » 

ff^ ^w*f'—^c@nf “li c^^i'SCT 

srt^C5<3 5T»ft? ?Nc*l icai^ >4^ fft ^»r«f 

«rti ^fr^f m 51 1 t^tRf?c‘5t^T < 2 rf% 

orf^ ?[^c^ ^9 \ ' I 

^ f> 

51'« pfe I—t?w«r Nc«rt5: first 

TTff^i 5i '8 pfe ^flstc^sT I "Tstf ?rirf!r 

«f» <*rcit«R> fs, c*rc^s *rs>ii ir^rs ^f?st 

^ ’ift^ ^^f?r ^fsTc^c^sr 1 51 ’icir '51 

8^1 *it®l ^ii ^rssi n\^ Tsitc5CTi5! I cft^ 

f^51 ^Ct'Sl >r^t5rc^ P^ Ift^5 OTOI ^ H5ts 'Tfnc^in 

cirr*re*r -srjs ^fiisi *fltw^ ^fuz'mw i c^ ^n 
^wcn?r <211^*1 «f<n m 'tf?tf?fr ^cm «(t*rc¥ 5i ^ 

p> w*> 'ffirsi f5{j5f% v2rin diinfc»r <2r5?rc*r?i ’i^ts'si ^fir^'scfsr i 

Tf^*ii cTtn c«it^ cfff^c'5 5Tt ^r5isi *r?fts '« ^’isrs ^*r^- 

sr® 51'« pc^s fwm '2rf'5 ’ttc?r5i i » 

ifSl C«r«lt« CirtosT l—ifSI CmU ^^5 ’Srf^ftfr? 4^¥t'pl» 
^c»ritr<i affCT?r '^rs^rtf^ srm^ ir«t*rn f5i®*rtir i 

i, 

cwtH c^'^Tsft ^ ^«Ft^1 ®ilsi 5rfsrf4SFt?r 

feOTt»l«r I ^fC51 8^ If^ ^tm iTrt f^5CJ« 

• 

«rt?t8f'eii fifsftf I ^ f»(5i:F« ^^5^ •sjf^si csfeff^ ^ i 

# 

s^««fsRiT5r »pF ^s 3[s I ys^rji i^nffsT artij ifsi cwirts f 5 »r, ^- 
*1^ OT ^ «ftf^« sn f Jr ^tre ^ ^cn ^irtire fH5i:i« 
t(t«si I ‘ ^ 



’T® arfcn BTs^i ?t?itci I ® *irtn 

^ ffsT ’i^hn ®firfi or^ mr fnflr? «»fir«rffl’!r 5ff*?i tfc*? 

'5^5^19^ «ft? c?^ fn?rfc^i ^«pw<rffl’r® «rfsr«ftw« 

^ f^® ^r*T I arrf*T m^i 

>l^CC ^ CtJt% ^|T ®WWfl f® 
m ’i^c^ cf f®N‘^>!¥’f‘i ®t?tc«r?r t ^c<ff 

« wPHf c?it<f «rfwy f5T<9 =tl I arfywir wfc*?ir ® Jit f ' 

I 

I—vii=i fii^tc^ ^*t5fr® w, ^<cfr^ 

I C'2lt?C?3 1 «rcs?? HC<ff ^ efSf 4® ^1 

®f^c® I yr«ft^ afc^d « 

«?w?r cw^i ntf, <» Bfs? ®tc«i ®sr citc*f i ^ «• ^'^»r?r 

uqt WtC’f?! ^t3RC«t^I ’rgf«(i?1 ^fsr^l 1 I 

^ c?i®i I—Jft^ii C3«r'0a «if|i? ^?5l sffl 

*it^si ifl^, cisi'sci m o')\ f^Ti «rfar apM?r f^wf*r*i 

’ffn^t^i 1 I 

®t?c®?r cgsr 9rf^«i!f i-w-sr ®tfr®<c<f iv... i?ft»r g«ciftF, 

*11V i8.»o 3rft«r c’faf, <>••• ^ 

«2K« C5*! '2rr®ll® '«itci5 1 asr «iTt^«f9Jc® 

*raM'«cs^i 5r«ii®c51 i 

>H f^CT?r «srr®CT<(’F I—c^iNM^r «r^® miinn «iTt«rc?r^5“tc® ’fC’lir 

®T5?1 ®t?l ?[tc® '4r®W<l® 

C6i\ 5r»lC®Cf I «t«rw J^C’ftraTC® f«R C'iTill ^Cfl»r I 

^51 ^ ’rt*it9J stt«5 ‘flf i»l 

(inject) w I ®W?r »R?aFCT C#C®ir ’H 5^® ^f^tJ *I®«1 

^ I c*i^ ?[®[»w f5^ ^ 



8* 

tfi ^tci i cvNW *iWcv 

>wtf% nc^ ^^i^stfirt,- cn ^«tf^, m ^ ^e 

«> 

^^51 ^iirri[»T, oi^R 'qcf '2rr«w<rv 

% c*r8fli ?^»i, firfsirN ntu c«rt^^ »!"i‘f ^rfctrWT »it« ’fffn i 

^F|fiR 4^€R nH ^fkrfin, *11^ 4r«* 

cm^ ^1 (?!« ^cffc^RT c»rwtwWc« ' 

w <A '2ff%w<r^ »i:ai«if 

I ‘ I 


fl«ift«t ,«> *ii <Wi(li^, 4 tCTV>Kf^ c«P! ^ H*l?i*R *nrfti ’IW ^9 -etwifiiw i 




'Oir I ) '^^'>8 \ (i 


f»r^ti -2f?:?tw'i’t?('®ii 

C^t«f ^f% »4^C*l >i^^tft ’i’il® I fHvi ^f®ir5 

CT ^t»5t^ f^®tJT 4^iT 5TC^ I fWl ^C'® 

fw; Q^ r*f^i, ’it“5t$T’t «rf?r 

^r^?ii *5rtc^^^ c^, fw*^ 'Q ’it^er®! >Rt®f^r®<i 

5IC? ; <2l«ft5f «ft^ 

f®a®l I 5C« ; 

'Q »i^c^ li? fi^t^ ^f^:® 'sit^Tiii 

»2f^® I ’®lt31?1 ‘^f® 

«rtr®r^t*rw^ cwnf’^c-ri^f i ^ni r^®t^’!^®, ®t^i 

n-m, ^®^t^ cf-r^t^i 

C®I? CT ’ft’lTfef^ ^IK^PT >I3lt®f-®a'9 ®f9^ ^fil?(1 

^c® ’^'f^i® «r(5i<ji Tf«fT I '^i^, ciff^rc® (j f®a' 

orH »Pitc0f fv ’I’rtcerw ’fw ^<itt<' 

^rf®Jt’r 5(11 ^ 

hwtf*T^ fw ^t5tc^ ’^c®r ®t?fi fHfw® <2ims^ ^^t® 

w, ®’rff^ «> 4 ®iwi c^ ^ 









8i«, 






<rf?r‘li 4^'fl i Wil »ii?tc?itc?t*i 

^ifsr ^ws ’^rsi^i ?Tf<niTci»i, 
l^inr'Q ^ f% i 

of^ ^!^c^?( ^r?ic^ l^3rtc»r?r m ^w« 

, ^ 

^W® »lt«5 ; ^<lj ^f$ «rf^ '2f*f?»l^^ ; ’TC^T?I 

ft?r; ^’r^'^'£ttf?r?[ csii i ct N®fs!5«^5 ^jfl- 

•\p{ *^4 f^^t"r—^>?i «iMm *T?it *fl «itsrfw?i ^t?r «ii^ 

5?F<n ^CB«t m) 5ti I ^flTff? c^;t w 

<rtt^ i 

CT <2t«lt^, 'STff^^r >ff^^ ; 'f!{^% 

*lft«lt^ ^ I ^^1 CvrNc^, '£t«tt^ JJC^T^ 

^9\g 

w 5^'<p, ^^t?r 

^tc?f =^li 1^) c^®r «fctir >ir^ PiistcsTir 

i}^ ? (?f 

^W?r ' 2 f’it‘i; '®?5!?5 nc^r f»rai c^i 

<1t^C5t^, ^t^C® ^91 mtR® ^tc®c^ C^I, r^fi? ’IC®!^ ^S(t®t^ 

m «2|^f? ^fiic® ®r?fC® ai^f?s? «l55[»!lt 4f® 

« 

tflW «!M51 ^f^c® C5ll C^l, ^^affsi^F f*rvl N, d|^? «2f5^® 
f’tSFtSr ’Tf^ cwni 'iw\f^^ WH'9 WfCT 

«rc®? «, «i^c*it^ ®(W5 f®% c«pf5{v3 

i^ir®’!^C99 ^tfl® C^, ’Tf^tw srfsTf^ 1l9C«?r ^Wf^!T 

^?il »it^® ’itni j f^^» »t*T cm^ ^c^j?r si^ts®) sfi 

*ltw*I r^®t9f^ !f^%5 ^^5 m^fll® I 

<*i1ft®^ f’f <^f®9tfn9r i^, ®ft»r §init, ff 

. ^ ^ ^Jt>^ f*nRT^isi i 

««ff®?>f®ffr ^w?f<2if® ^f«®»T^< 



w 5?t^; «f’rc'8f ^^itcsrfssti %<n Kt9- 

«lt« «, r^s*t3^ vn?!? c^ 

>!^si art*?^ 5 «FN?rrc^«[, cn CT 'Sifis 

(absolulcly oi-icriiuil) ^ Kg 

’tr?rc»ra vii^ff f^Sl i^C?r Iff9^ 

^nc^jr <it«‘it?r 1 cf\ i —’t^jcw 

'Q I 'd ’l<fT«'VC«t?r ’tN^I iil^ CT 

'2|«fai^ r5^t*3[‘f I Pf^ 'sif'S 

^!?rl ^f®ar5t»!C^« srpTf*!^ 

^tC^ST ^]\ c^t«?'8 ?IWsI »2lf® 

aitsifsc^g ’R'sjf ^>1!S^I ^?rf5 

’Ipuffl’liil’t ^prw ^-PlC^ ’lt<11 T|5 ; »lf^WI 

^3)t5f ^is^ap <5}^*1 5F^1 afN I ®tWiI 

^f5sf®1 «itarrc??J 

«ftcais: ifi^? cqi* c«t^<r sjflpj ?pr^!ii f^g ca|%Rc»rw?r ^t^*i ^tfer 
^aitTT I ■«?Tt’lt«^1 ®r® ^ill 

5i?«i I arcJi ^?R, 

'^rtr^ « ®tft ’(jrK 

^r^?I1 aitg, caf ^rtpFC^ ’Itc^, 

«t?l i f^Pr ?Ffgt®r*f 

nr^tc^dt 

3FC*l 3 PCai -^Jt^Jt® tk^ I Pis^tfftif Vf® (piston) ^ffsi- 

c^il m ^ds;—^prgi m^^ f^sr ’ttjfsf, Rart- 

ercg?! ^6p«l ’T^CSrt apf^C^ ’ffCfR I 

m st'T, PTC’tj ^*1^5: 

a(«csi5 'Q«f*^ ‘®’?? ‘fl ^ai arfg >|« 

^1 stai «ffc^; ^®?rr? 5fM?r 51*1 , 

f^l^® ^fgi® ’iTfijCeit, %WS\ f3l‘f?[ ^51 ®(frir; ^W^gF- 

c»ig^ ap?ii I fgr^ f®g »ifgtgi 

f5^ ^fggi ^tlc® a^i I '2r<(tsi ’^g*! f^^*f^®i aiw,“-«r<rH 
gdgi attaifat^v art^fg ^?t*^®tg «f®tgi ''ifarftfg^^ 

•4^ ^t<(>r®«tg ^«R 'agm®i ®Tr«gt%^ ^?s® n'n i 
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{«? I 


I 

'5rr5ltC??l 095 ^fl-5, J(15 cat^ 

^r?f, ’tt#!, 01 < 1 ^ ’?tg*l, 

■5T^c?g nc^ r?j?:*r^ ni 

^f^«i I 'Bffsitc??? ?tf5-^f5 Ji^s '5T!ft^ >rc5f >ic9f wt^ ufgiai^ 
«fff^ ?it9l C^l, 

«rr5(lw '51%^ viic?p^tc^t csft’f 

i*[f®-^f$t ' 2 (iJtc^ 'ii® f^i 

■ 'Sjfsilcvfl f^’Stt'l. 4 m 

m ^c’Tfr iff ^11 ^*t^^*iT, 3rf%r®*r-£r«n 

^a®, ‘ii? ^t5iTN«[^c«ta ^c'sf mfn ; oia? -tfa^tm 

^t^c® ca, ^t*5f5j-5|r'?(c^5 ^C5T ^f? fnf^® 

•11 3?^® ®t!’i arf^ta ^a'®^ 

^f^® I 'srNtc^fa ®t<«.’i^j m^ ca nt»5f®j-n^’a^ 

; ®!:^, ®t^-wai ca ^ 

^Wc?a ^31 ^ta i 

09 -^? a’^’i^fta ftr®-’^f®'>i^c^^ faaa «it^'ii at^ ®tal 

atai «rfaai ojai’i «rj^T«i ?Ffac^ etf? ai a ^nra 
aafaaa aatef®c^ fa»ai a’^®t^ j 'ataftaa faata, 

oia? ^tata aaatafaaf 'atatm facHa fac*ra fa^tca 

' 2 rta '®iat??^ «rf^a*^a f^caa; ^fatcaa aatsf®caa ca^r®ra®i, atscaa 
aTtaa®i viia^ ?a 9 faata ^[§a ijfraspa a^ai 4 ^c^'S sita ^awa 
afiiai «re{fa® aa 1 aaa^ ai%a«t ca cal aara «rrfir 

®c^ W51 09 a? aafaf ®f<^a^T <siaca a*^*f a^a %9 r al, ca 
a^cai 'ataai •srta faiacraa; oia? ^atcaa^ a^® ^a ^latJr ca ca^ 

w 

acacia atfse® ^a^taa ^sr4®jca' fa^a «rrat® a^fac® ^fac® a^ 
ata aata, a^, sft®'ta®tcaF ^®^?i a^raai ^faatc^, «tta 

‘ f|a 1 ^ aa»a fe^i a»fac® ^fac® aai:«fl aca ^ ca at* 5 f®j'>£r^ 

iflaa <it*pf®j-aaa^ ®ta®ac^a ^ca* (^*ffaata apcal al^c^i ®ta®- 
^^a W'sjwtaaf? «fat«st? fcafa acahraa sfta a»t«r 

^i®ci oia? a^cai af»et®jaf^a czif®j «iTfaai ®tar5a 

if^®l >8 a^fta aa^aa af TOaft af^® «(ta#n ^catatca ca\«a»faai 



5?^ srf^ I ^ts[ai c^ vil^ 

«fj5P^ts ?Fffi'ii^ »it*5t®T’i*«ftjPi '3t^’tT5ic«r ’Tcsr «rf»rfc??r ^*(?r 

«rf^ ’if^c^- c-nr^rnfc^^i <m\ ’ftsitfap^ di<i? eft^?i 

^fm nffC^ ; C»I 'SF‘t^ff^, ^T«rfc^ 
r^sitaf mt i vfi?i? «fT5itcw^ ^rtgetl <iit c^t ’sp't^fst 
<sin «iTfy|c?f c^ ftrs? 

cm^ >1^9 '2tt?! f«c?rtr^^ ^I?i1 ®Wc^tc^ rsR-^’^ar 

^^?I1 C^ps^sn, f5^f!! ca9t®2 ^r?[C'® 

«rni^ c^ ffr*! %c?[ 

^f?rc^ ^*r sfp^V m i 

c^ ^<t®ff5T^ fWw %% I f^wf!^. 

f?i^tc*m *2ftc^ I m’t f^sitc^fi '2rc?[twsTt5^i i 

'f% <2rff5 vfl ^-sr ■, ^ ^c^r ?<i^f^ >2ft?N^ ftwfii 

'Q 1*1 ^nc’sitt I 09 ?nf^ sftcai^ 

«ri'«"rf^^ m^c^iT '2ft«i?p cell 

^51^ C?ft^ C5l\f^T^Sl ^fr>rC^, p 

I ; c¥5iJii, '5i6>r6^'*Kfc«| 

I CTO cm ’fc'?, c®?rf^ 

^ftic^ cai>r«l^ APSTSI *[>^51 9fC(^ I 

^1, C^ ^5Tt[ 

C^ mc^ Csilfsi^®! , 

T^% ^t^c® m ^ttc® ^tcw « 

(?\)[^^-^^ f>2f®tC^ 

mf.\ ®T?f®^t^^ ®f^Ci5?lf^CTO ^r^C5[ C^f*f ?ir ^f. 

C??l ’if^^ 1*1^51® 5^51 C^, ’It^ffil*! ®fil®it’!t 

«if® m-mmj ’ic^a^ cai& mf^m«t<r 5®«| 

5lt® ®r?IC® n\U I m^SS m'^n, *lttW91, m cf'STjfK, 

< 21 ^ c^ c«rc*r «m?*i wc^, (?i cfrt»t^ c®!t^ ft? '«rt^-»rf5s ^r?r?t 
^r« ^ItC? Cftt®? f??? 1 tl| 5^*?^ 'Blt’tfft ?tC? «IT?'Q 

^tc»it55^l <??T? ?r^9r I ^rsr«t»r ^?t<T c*i5{ i 



I 

^'if® orfV^i f¥«iw 

^r»nitr^—“4 «it5rfi:??r i” ?iW'9 a 'sit’itciriit 

BR ’itsR, '^^m a?® ^c^, C5i?p«^i 

^vf I 

^^wrfstc^^r C«Ff^'« >1t*fN*l ^51 C^f^TC^T ^Tfarhrf'8 
arc^ ^r^'“«<l^ ^l®tfs?^ ^aftc??!^ af^ !” 

'Q ^<rr§i*i csTti^? mi ’il’iNa «rtc^ 

Bft^ar I ^ C^t^ 

^1 Tr?H ’I’^a ^^5 1 aj^tJ^-SFl «J«R ^Tf^'8 

TO I ‘iit ai^F®! "^ssn, apt 

^tar^ ai3rsi at^aitf^'S I Caf^ft^"^ 

ajc^, asfiiRI ^?rr^ "iNi 'Q ’TfC? affir 

TOa^ ajt ^Bl(7i?r apt apr^sf, ^t^l 

'®t^tn fm m) ai^5f CTO TO I 

aits^C^!! »lt«ftil-l ^^BStf^ap '« «lt^®tfR^ aiafR | 

<p*^ I ap^’^'Qfsf C«ltCaP?r 

aiafiSt ap’^-TO’B f?C^ 

«PfT an ^f?l?l artCapar, ^5( :335C'#a 

>sl^‘l m an I ^HU) '2rf«r«R n? ^flu W^?f 

f?cap ^tcs «ilt >iar^ c^ltcapf m arfif (TO 

•?rt«ii ^ ^C9i 'St ^31 c^t ^<n atf^^ 

apRR, catH f^5®*(«1 airy's ^Ca f|C? ^C^a? I 

TOftr v^ap^gfir c^ ap’0-rf%»?r iTOt^fa ^ ^ i ^ 

>TOR <icar C^tam art«n a^l fai ^^C9I ^aptSRf fifcair i|WJ 
?n vtaai ^apta Jtfv 'St^tw ^ aiainftapir ( »ihct 

CT TOfat^ w fa? ^ ntc?, '5t?i fast? af?t« 
^?1 Bia»R TO an ( «t?tcaf? atat fa? a^^ 'vfaart? ^araaitw? ar(jf 



1 S'! 

I ^«I1 5}^ ^ ’TC^ I 

SRH® ^C9[ ^^C?ir f!T^ «l?I^C«fTir 

1^T5 ^ I 

*^tsjtf^«f «rt«T f^9st9 ^r^r. ^’Wtw I ^?t?ii 

f^9l ^ciiT, '5[<?r? ^tC^T 511 I tf?tf?^fC9F 

^1^!I ’ftc? I '‘Failures are but liie pillars 

of success/^ 

c^itc^^r an:<{T '2r<!rc^?r ^csi^f&i 

^ ‘2r«rc3f ^t^wt9<F i 

sTc^, I ^tai .^«i9fc>!5r 

5F9itf^?rff^c?9 ^9ffi 3Ji9 -2rr«r?ii f% nfi. 

fqsf^ 3|irt FfSf I C^PST C9ltt9» 5F^C5T9 >J\m 

'Bf^sf^sT ^c?r ?—3rtr5i?F 
f^f^ <1f^59 9t9 t ^f^car? f^r«a®l 

srfiff’T^p ^rc^c’Tij 'qt<i i (?r 

^t^'hs ^r5t5 5|t5fF19J ^1C9C«I9 ¥®f Nfl ^1^ <itc?r? 

^<% ait—^5^ 5TC®f?f *21519 1' «lt9»lf!T9r ^i{ 

«ilw^ 5it5itfn fapsi ^91 ^'1? <2r^rH® ^t9tt st^ ^t91 
^9 ^9Wir5|9J 'B|tC9’r 9%|® ^91 f^C® ■9R9t 9Pttj 

^1^9 C9it5f f^fl <2r9^ir»f« 1^9 ill, ^^^. ^1®^ .^•l- 

» 

ft® ^9, ®t?1 -2f«1t«f®C® C>lt 9It9t® 5Tt 9ffir9l 91 

C9t 9JNtC® 9jr« 91^ 511 9^91 9»r99l 91^9*91 ^9f9 ^fC99 

9f^ C999 9991 '2l«8if9® 99 9l. C9ti1i9 9991 f^f9® 99 5{l | |tf1 
9^9^ 99sC9t ^C9999 '9<t^ 99'C9t ‘^19'^! r99tC99 9"f9^ 9^91 9f9- 
Stft® 99 I r^f ^9®tr«1C9f9 M9 9t9T99 9T9C99 f9'5tfC99 9ft9 9C9 1 
^11919 99««9J r95l9 ^>9919 »rp35 9TC^ I f®f9 9C®J9 

99K9t5^1 "*1919 9C9 9991CW f9'»lt9 9ti:®t *ltW 91,99« 









c^s^'Q Mh c^*rQ 

r^’sttc’Tir ^^c® c5li I c^tl m't m 

JTtr^’P Ti m I ^r«r '»rt5r?n »f?»n c^={ »ii^F&l 

f^l ^fwi c*?fq, ^c®f c»it 'Sff^sr 

’prrc»it5^ ^it nc^ ^*(?rt'9 c^r >if 

’(tr^ 5Ti 1 c^fi? ‘i!¥^i f^stmc^ ^f? «tts(^1 

»r5j #i?it'Q ^% ®t?i ^tc^^ i2tf®f«i 

^5T<ii '8 fw ^«r5 ^C5? srw 

c^ '«rf^t«i >f®i~^f5;5ftf^^ 5?c^i ^'^’tf%?r 

^ '^m iit^l ^ «i!^5rts{ 

I mm ^^tfi m's f^ 

«l<rc^f^ >RtC«lt5JTl 

I f^tt>ii¥ Ji^j-sstsTtf wtfT® w® f®f^ 

miH w :'« 

^r??itt^i 'S\^ »fit >ii>itref^ <it 

r^f®91 ^5 1 

^ 5i^*2ri «Rt%® ’t®j®^nt? i 

f^f®9 mm *?rtf^c® ^tc^ ^]\ 

f®f^ 5rt%^ I (Sif® <1’^ *n?? 

<(tHC’Vsl I ’isffsf 51C®T 'Q «f^® 

»irsj »ii^ ^^f5c® ^c*2rl I jtc®! w- 

I 

?r*ii 'Q ' 2 r^«piil ’ft^^itcf I ^r? >f3rf^ 5T®r 

?5^®l f3Ff^!lts^ ^ '8 <R^ 

^tCBft ^®T ^^cn Mil 

«2n®PF *“dt^t^” I ^^55trs[c^?r <fr^ ‘■dt#ftii” 

oi^t^ I ^5? ^ 3R!fr^c^?r sit? I «rff%- 

cvfi ^it, Ht\m 5it^. r^t^! ??r^, f?f|rv 



I 825 

srf%^ 3 Rt^^ f^l «R?»wtc!(?r di\ 
ifm] *«rtf%t« ’ftRi 5^11 ^»iff*T »2fwt- 

I V8 !it%C^5 «fC^ ’fC^ I 3^tfv- 

(?p? f%|^ ^«iaitf^’?F u|-<p^l c^rf^os’lK 

p (^f5( f^iz^t cf\t. ^n ^t?d?r >R|9n 

’ftc?R !Tl ^z^ f^fsi cf\t ^si|9nr c^il Tfer IfWs 
c^ll ¥511¥ ^z^% nfc? 5(11 

^¥HtR^¥?r 4¥?P^ I W91 

«ff% %t?( Ri:sr«i ¥Rc^ ’ifc?ii^, 's^i^csrif 

di^? m ^t^R^C¥ ¥«rsi^. 

¥fk¥ 5(11 c^ c^t^i '2f’t¥'flf«t¥t?r «R?5t^lt I 

5tR® c¥f5( >1^1 ^wff5 s »i^ f¥iw?r 

^Rdl ^5( ¥R91 ^Z^^, 4¥t eft^W n®T 

tjf5|C¥ 5(?^[f^5 ¥R?1 vfl^^l ^5 CntC<f^l r®f% ^^5( ¥Rc« C^II ¥C?f5(, ^^J- 
c^t c>jt«( Rf^Cfr 'Bitt?it?[«i ¥''?!?ii ^ffr^Q ??f5?r -srctr-r TO^rf^sf ¥Rc« 
•Sim *tt5ri ^^tiil 'sm wt? '« f^% (?it^ 

^ ^1 R*^ C¥t5( C¥t5T viisR’t ^ST’Tt^ ^Z^^ 

5TC^ I ^CRl niZfl f¥l 

P ¥3 m ¥R(l1 ¥RC« 5tc^, '2fC¥J¥ 

RrR^ ^R?n 5tc?[5f, ^^5ii ^i?cir?r srffi ff*( vrfSfll 

tR?i1 I 'Si^^ #l$R^ ¥R, R#l9 

cat^!i nR®R^ ’lR«t^ Rrft i 

csrfc^ir h»fRc¥?r «rff%¥®i 'q >itRf^®i 

^^tc® '»rfr¥C¥K ¥c^?f®i 5(11, 'srcdt^^d R^ci *(t^, to 
^¥rfk*T f»r<fl5T®i 5Tt^, ^«15 5(tl%c¥?r 5(t^, n("f([ i ^iwfRc¥?r 

P «f"rr81 r®R ^^rc® - 

My relij;ion is religion of love for all mankind, for all aniniMs, 
plants, livinpp oi’tf.inisms—for all llu* world in {yeneral. ('¥*("1!) 

5^ (ltd I 



>IW 2l«tH i 

^ I) 

11 I 

^«rt^ wrr^ ^ta®i ^ 

’ll®! v£i^^ *lt®1 

r®)f*T «it*itfir^t^ «ft5itr*r9fc«F, c^iiH fs[, »f«, ^y\ 

«t«fT5 (Sailfa liosa) «t^|<r fsi^^'ttC^' 

^sit3 

?c^?r '2f«rf?r '^f^n i' 

55, ^t5tJ:55 5lt5J *!^CW C^Sf^, f^^\ C5 

'9f«f 5tri51 SI'Q^I 55 fC^ 

ft^'Qf^ >I?fit5 5rf55l ^(55^ ^ C5t’iW5 *155 C>tt^f5I C51’I‘I ^51 55 I 
5rtC0f^ ^ ^'5.’lt5l5f5 fsrf^^ ?'*F 5I5J5® 55 I ^5t5 

«lt^t5 C5t'1‘l 5»51 55, ^fl5*N ®t51 5tC® ^t^T 

^f^5» I5^5t5 5tf^5l TOl 55 1 5®5rf5r C5<li*f fV «rf5«5f 

C»!^5i’l ^\ ^<351 5t5, ^^Wtn ^51 551 5F5*^'65F5j^'« ^ 

^<<1t5C5^5 hfk^ 5tc^ ^r55tf^^ 551 r«5 

r®5 ’ftH 5R5 tfr5C5r f®5 f®5 ^^^5 551 «f<n 

^05 C5 '2t®J5 5J5^® 5^C®C? C^13f«15 5ft5l «rt^5^ I 

®t5 5T55Jt5F =5tC55 5lt^tf55 'llt^FI 5t5l «(fsftf5^C^ C5 ’IW 
m ®t51 . 5tC® '5lt551 '9f^5 ^t5*l 

’Itf5t 

^ I Wl55It*! ^ I 

•«f5l5t5 (Oiiio^ 3[i{j^ 05 ^ ( Dayton) ^ 5^t95 

5t^ '8 ^1515 ^ ( Wright Brothers ) Jf5W '8 W®r®t5 >rf5^ 5J5f5® 

5^C®.nta *55i’l ^55t^^ 51 «ltr5ft5 ^f55t 

» 

5^tC?5 I W^iglild|5 5Cf5 fWf «rf5 55*^5^ W\m ^ I 

*5^ 5i;i horizontal pianos «i|?rtfl5 ^^15 «rf5 5f55tCf I 



nror ttSt arirrit i ti 

«i|^ '8 ga*>line iflfsR 

»rr?j® ^f%?ll ^9I§|C^ ^f5jl f^?j ^nt* 
^t^r® ’ttw I i>i«iw uf^r c^rt ^ffinii 
^Cf €»151, ^I’t «lf<(^ ’(f5*ltl*l ^1% <?^W ^ 

I ^’iw, ^tu, ^f^ci 'Q ?itc*r 5it?l 

fsffjn? ^c*f? ^f?ic® ’rrc^ 

Wrightil!! ^ ^»r 

^ I Wriglilvil^ ^1 Bleriottil^ monoplane ^ CurtissU]^ 

’ll 

> I f^C*K3|^ IflfJl I 

’?W3 <2lt?lt8Rt?'®1 

^?H nip *111 'ii’i’i %fzm «rtT9^ ’iT^? ®t?r 

^ 

*tf?n5t»w tfim ’ll c?\\U fsit« ’’ii '$®r?5i ’im 

»lfF9|T I 

gasoline ^fsfi? 'StC*!^ cafN ^ifS 
C^C^tf®i?lt*l gasoline, benzene, naphtha, 

<2i^f-5^ ^*i?f ^c?i, <A^K c«r^ ?^?ii m, 

^t31 ^1 I J^iesel 'im Vf^ll 

8|'S3^W (internal combustion) ?[?, 

®tr?f ^1^1 5Tf'^^ ^Cil, «lt5 'STfil <£|J!| 
^fiisitl*l W1 "^1% 'il’l? ’('ftf^l^II ^^511 

’ifnaf® ^fafl ^t'0?1 ^T?l I Kuclolf Diesel fi|'^t'i| 

fsN C’Tf’IW^ W C*! W53I *li:^ ^l® ^^5tC5, ’f^t- 

C*1^| i®S| 1?? I »Jt«lt^«l explosive type 4?! CT >2t’lt9 SC®! 

4 '»f®f c®! 'SKTis m sn I •2i'«rt^ =it®i5 ^it’a hl®i f??i '2(wf"r® ^?i i 
<11^ f*ll*iwf ^*l cian ^ ’IR 'Sff^ ^fspc® 8*. ^ 
8** »|#« 5ft’l ^ I ’Ifre® ’fiC’F ■'S’l!! 

^ 4® «, piston <A^ C^ ^tC’f C^ ^®r '®t?l 

I ^t5»i #5 ’i^ 

1 *. m '2ic^r"r® ^ift® I «ic^TfRit 

W ^5«T ^ *11, *l*l5t *1^ Tffel Rc^ ^ ’I’lW 



I 


(«?l I 




b5»r ^t?i; <£rr«’Tti;'5 ’?«<?i^ «(9»rrt3 

f«'Bi?r ?(? I Piston c»r^ s^si ?^r5 w 

I tfl^fsr ?(i Ji^srfN «fw f^’^t‘1 

»itai 5tf5 ^ 5i*F«r®ftr 

Diesel ^f«R 3F3r»fs c^ ^^1(?1 

^ irw«r »i^c? ^ c^*r ’itf^ i w 

on»r ^ ^ cifin c^rin i 

Kotor cssl^ ca|% >i^«i%? >ifiif^ i 

RotorC^ ^t*J« ^r??n C^ ^’f*f»- 

»I%B ’iN® ‘XtC^, 'St^tf ’l«Pt* 

fj[^ I (2t^tC?l5 «ltc^ ^?5tc^ yl^, ^F»IW?r c^^li’l 

r^^*i CertC^ «fNt'5 ^C^.l *ilt impulse 

I 'St^til «£ir^^T'« 

!?t?i^t^»[ ^®il ^t!i*t, cB?t?f <211? carta?! 

»p?t*r I C^ ^1"^ *iltc^ ^t^t?r C^’f rotor 

C¥ I 

^t9|« Charles A. Parsons i2r*!fcsr 531: I 

c*! «itNft?!C?p m ’Ita 2— 

(^) «i3itw '2i?t?i^ ^a[ «rf<i?Ft?! 

in\ I 

( H ) araitS! »jf^ CSfUl^^ ^fi!C'® ?E9 t?1 (7r?lt*T?5 

^f?C<5 ^ 511'« ^t?! «f3f f^C"f^ ''if^-^’I ’BsfilC^ ^ 5^1 I 

( <1 ) 5C3R »fr^ ^5^t5I ^Izv, 

^f«ic5.!r ^I’^it'mn *rfw ^Kj st^ -stt^ i 

(^) R3R f5l^^)f?l^l c^ C^^515|tiff W ^f?1 ’RCa, 

^?t?r «t«f^ <1?!^ ^9 ‘fl^t C9it^c¥ apm^r® <irtf%^ 

a«i^ ^ »11 'Q ??t^: ^a^?[ 

^ 4twt51 ^r® flttC^F I 


^itjf«t ait»r »i?r’i»ti! I 



orcn m i ^Jtf’t^r 

«(w I c^t^ ^i<a w «f*i 

cFc^ ’rt*f c^t’f CW9 c?rri^5 

«ra[^tw % 

^ ^rrcsff^tif '2tr^ c?c"f *r^ »r« srNl® 

I ^«rt5 ^’st^ ^®t=«r c^rr^cs^^ «f® c«itrv 

^51 to I 5fc^j ^^C5['«, C»l C^p{ ^ff| <lil1 

Cf9! f^l*r^ C^ll ^ I Tr^T-f^TTt’T, ’Ttfhr*! 

(^<£rf5t?5? 

C5i^ I I csitc^ «iqt- 

?tc=^ ’I’i’r ’itc?! i f^f^l 

cm^ «Rt?itc^ lilt ^B(w 

»it^ ’m ntci I 

(») tt’i*it'®t5i ^itf? c^iit^ ^«ra 

w ^wfli »i*ij^ ’itc^ ^1 wtarai <2t’«nrt^^i 

cm ws %r^c'5?r .f^r^^’iT =« i 

^^mv\ ^iflf's I ^^tfirc'5 f^r^v 

^ c^rfu^ (srf®f^?t nflw 

I ^ 

(«) «iTsitc??r >!?«sit=r-w ?^?ri ^ftc^ u?^? 

» 







( 8 ) «2|fs aifsTC^ iftfii^ fw?! f?5? ^tf^l I 

i»tf^ «ftf»r5, ?W!I, >f»T«t5 ’TSI^rt IJS, 

sTt^nr 

^'S STMT ’srt^C^ 

^C5T^^ fr^ »tWC5 I ^tCaf^ ^C3l5 TCl ^ =« 

^ttf^r® «ttw I 

c^ '«rar *Tr5itR«f ’iwf^'o erf^?i 
^•nt'l^^r ^siStc^nr ^j:»i ct ^f!r«i ^c*n ^ «r<rf5t i 

^r*ittc»f?r Tt^l ^ «rrf«?r ^W?i ’rtf«[^ ^ 

«t9l ‘Sr^C^ «ltC9lt5J I apaiHi^ >It«ft5*l 

Wfira ^ ^1 

'"iM ^^tfini ’tK-^^i flf^^ ^itfii^i 

ij*if«ii>t9r ^91^81^ (2f<(ts?'5! i^f?! CT vflt ^Rc?i Tf?ii c»itc^?r 

^iffif «r»rr*i^ I ^^srfsii lu^^rtar to «(5J»c9i^ 

’•fiifll 1Sl^??r ^1 ^l"h ^51 ’T^m <RtT>r'^M?r 

*rw^ (Mv^ ?r^ar?r i s^ipi^csr 

^c^’T nf91 3^xQ?rf?[ 

T^t3l I 

oq^BR %t?f f^Nf^.’ll I ‘flWC'l «il^ 

^1??^ ^W’P ^51 

<ttc^sT I ^c«f^ ?^, 3c%f, ^«3tr? f«« fW 

4mw?r I 

^^t8T ^ TO ^>!hfef9I ^^C«lt^lt mK I 

<M^ '8t^-f=ntn 'StCTtef^ I c.n^ ^1^ f5 f%=T(>i 

«ff«ll« I 

itv-f^i^t^ 8Rtflr I CT ft 

BT|i<^ tijfs#® c?c"r5 wT^vsrs ctt^ 

ito *if^ I f^wsr fttr® »rrw i ct ’rt^Tt- 

ftWF %» TO?n?i ^<(T ^ftnii ^firr^, ^fir ^ ^‘tt? Nt*!’? 

TO, c?itpr?i TO ^ TO- 



' ’ll I • .jf* 

fir® »(tn, «?» ’vsi arfsrr^ 

•ftfs ’rt<(5i Tfsi ^1 aitcai^^ 

^ C^% <Rll>T ^9, ^t^l «19’9 (?\ 9<nf9r9 

'S Iltv^ <Tfa I 9sci9 «Rf9 5il 

cfi »i«iti9r?r I cf[%m ^9rt?^«t'e ^9rr«fNt9 

WC«f (^*5^ ^9^1 I 

4119^ «lC9:^r «re{9!*»ft9 ‘2if'®ll« I ^Wf C»ltC^ »rt5t9I at9*l 

^f^vs ^C95? I *i[t 9J9*ltft «ffs^t9 

«tWt«R I 'fl95^ ^<9T9 ^f99l C9 C«lt^ ^Si|C*W 

*rfc95^ I 

«rf9>Q •srwtw^?!^) i C9»m ^9t9 
C^tS{ vflvpfel f^:H9 ^9t«9 «rrw I 9lf5 ^9'® >*1^9 ^19t5T I 4^ 
f5f^^>l9s C9t^9 ^ C»T9i’t 91 3F9 ^filt® ft3^« 

^ti:95^ 5^1 I Ol^ 91 ^5?9T9 5f?:9 9T91® ^1^9 «lt9 tl9«1 ItC^r 

^] I f95l C9rr!^ ‘AT f9C»r9 lf?T-f5T9tC»f 'Sffsf?*! 9® C9t^ ^C® 

<rtt9F, C9[9i«1 9intf® 91 f9t»r9 f9Ci9 «l®t9 «irf^c® 

♦itt9*n I 

<A^9i’t 5lt^l 9»t9C‘l lt^J-fj?9t9 ^®Ttf«f9 f9C*r9 '2fC9t9R 1^91 *{f^9tCl I 
®t9®9t^9 Slt9tA?R*f <2r®t'® Cir??9 «lf9?F Itll-r519t9 51t^ I 

91’1'lPF >2rf5tl®19, *fl9?«(t^fsfl ^9®tfsi’l'2191^ ’ffi- 

®tf»l®> ^9, ®t9t9 '•i:’*fl9^ 9^91 99fC»l9^ lA^tl I 

%99 m 9t9 I 


♦ 

csh^ 9i ^»ntu5ir 'srti^tf i 

19F1 Ktf c»it9, «f»l f9*f9 '2l®tC9 ^ 

1^91 I *lf91t9 vAJ^i 99» C»it9C9r 9fir 'A9F ^ffai 9laf fnfHw 9tl1 9f9, 
®tir9 *19 ^Ttl9l Gff^ C9, C9^. w'tl 9C09 9t®9 

Cfnf9®lC49 «A^«r9FT9 ^<*t9K 9flUt9tCll «4^ «lll¥ 

9W I "1^51” ^ Clt9 91 5f« ; 9t?’C® 15?tcfetC9R 



Ht’np «rrc^ j c»ih 'Q «r9i ftwtw 

I ’i^^r «rt^^ ’tfH 

^5 I "SW C^rW '2l'?f^ »(tf 

»if^« fai^^ ^ I c% Ki^ «rf® 

% 'Blf% ^fWCSF!! ’l.f^3) fsrfsigi «i5'l C^tR^ ( rust 

—Oxide of Iro!>) ^C?, 4^? C»ft?[ ^tW «(t^ 'sit’IWl 

*2IT« ^ I 

511 f if^T %4t 51^ ^9 I 

«(t^ «fc^ c^ik srfsri •stcim 

^ CT ^51 Rfi jat^ ^ *111 

w Bf’tc'® «rfef ^t®i ‘^1^*1 c^fN, «rfc^, c»i\?[ '2tc?it®R ^ 
*11 ? R Ra, ff^, R ^tr«i^j, C5ik RN^ »rr^c^T 

^i«»rrfT® I 

?f^tc^ c^it^ c^!T mi % 5iRfi «rf^ ^ 

c>i^ m C9ft5[ 1 

csfk RR® iwcrnr ^’ttr ?rW?R^ •sretRtc^ ^r®t?r 
CTtT?i 'src^’t sifft^l h®fRc^?l c^itf!:^ »rf^ 

nvi ^Rfi I 

^rfaral c?R?itR c»i 5f9f ^rtR^t^R^itR H c^rsj '5t?r 

^ 051 <2}^ mi 

C^ tJ^Caik RR^ 51^51 '<Nt*f ^ 
^Rri ^»!t5ff^ ‘2t«rR*tc's c^i^ ^ 

ifvt?r ^ ‘2IC9P1 aifftt^i cfs f ^ i?^f<9Rc® c*r 4fin -rtin, ctc^ ?r? 
ctnn^^o wt?r,i '• 

mn ^ ^CeR srRtr (Galvanised) 

C»rR W® %r <r?l?It 51^ ^9 5Tt I RW Galvanised C^tR RRt® 
^^T'«rfir'8 Tf^c^’irfR ^R’Tc^ ^?fR ^ri 's wit^fi; c>\% 
W9 R»RR^ *(Rmi ^ C^ <2W?f ^ 
u t R ft^ ^9Tr?i Rj5^ 21^ ’isRn ’vRffc^si; Bnok, Aston 

. Bnrgess <2t^ ^m^f*I1 5lt«n 'SW? ?[t>Jtlf^ ^TRriBI ft9l ^ 

’Slttf®? a C^tsi «(1^ ^ ^ C5Pt«l C»AR^ *W< (element.) m 



* 

C»ftc^ (7\t c 4«9 ^tfin5t?r ^Tf®3PT ^1 I 

5T:’w?r »i?fsiarc*i ^ c^ c^«f ’i«f5^W 

c»rto 5t*i I 

^t5l C^rf^tC^ C^ Silicon 

C^t ^t^ cai^^ ^CW ?"r ^ 

3[t9l *lf?l '=l<t<!. csft^ C^t*T ^"T 5Tl 

^?1 ?^C5r Silicon C’l’t <Si^U ^<^>1:5 

I 

n?I^ ’If? Nickel Copper ('5tg) -nfsf'® csj\c?[5r t^lfeh® 

'®t^1 ^Caf r^fal^ ^ «iftC«P I 

C^t!l «rf? ^1 ^ (element) C^ltC^^ »lf?« (^"ft^Caf 'Sair* 

fii^ Prc«f^ 5?1 I ca|\c?nr ^r?r51 

^ Nickel 4^? >1^®! Nickel ^afl^ 

^fai^l ’rfTr!r*i c®i>? ^ ^an^ 

»i?raia!f*i ’ir«;5 3r«^ fl f?fta?*i CT 

^fsr 3rt?[ ar«f«>i calk «rcwi 'srr'V^ ^aiHfar ^^c»r8 

caikr^ «lf<(5^ai ^ft m «R{ 'STCff^ affW C^ 

ef51^ ^k^ll ^5111 ^^l>« ^«l ca|\c3? »H¥ (?I5 

artifl ktf^car c*i m c^ m 

*rr?r ^^car caik 'btc^^ 

»1SIW ai^ ^^1 C»lt ^ca aifif »iiv’?r‘^ ^CST ^tcar 

^ f^fal^ <ftf ?«f I 

«iar an C^pf^ Ca»aT«l ^ V0 'S^N^s Bfai aft»»ic4 ?rtf^ 

CV<n k«tci[ c^ calk ^C^apl 4t faif^® fss^ ^«| ; 

calk c^aj ^ sit-HH <ttfaf?l 1 OIV 

<4 

^ ^^car >il^ kf^ Ktf farfHl'5 :S^ fsa^ ^ , 

«lt?'« c?^ kr^tc? Cf ^Sffil ’Tfai^ ca|\c? it ^ k^Tt- 

^car C^ ^ kHkcars C*!^ apsf ^9 

» 

^ fjPtt^Cai^ C^ k1^ ^3 '"ifW ^Cai afR ; 4'® 

^ ^^tarH ®1ai faplt^cai aiskl caftc^f Tlk®1 "il®^ fk ^ aTfC® 

^ar c»rk ari^f^tciRr w ct «flc®aitc!r^ mt ®t^ 

kvi arkcai^ i 





(th* fwts? I 

) W5?^ c^t*? csft^ arfoi cn?t 

f^sr i3«i ?[^c^ ^ 

^ CT (TTi 5it^5 ^tsft^ ('=i'^t«. *• 3i*i) csftc^ 

<t» 5r«i c^ito ^csiH ^ c^i^r ^SL^i 

c^ mn ^t?t?r =?T^ 1 


^J\ I 

51^4^ 4^ ’^sTCii sfsh =^^5fH fe 1 *•!«»« 

%ii = 5^1 ^^J^ti! '« 'S4^t?I I 

cn «it^ 5rf^ I = 9 ^ >{9c^ '&?rj 

«rwc^ ^"s?«rfR^T ^4W4i 'sr^H 

(71, ^?[ «rf!f 

nn 4^ >21451 f^5f ^ I 'srfsft^f f C4C*f 4^14 (7Ft4 f ^jffinitC^ 

f44j 4f^r5 4tf4 411 'srfl^r^I^tll 4^ ^¥4 

C4, C5rtC4 4^1154 <2rtK ^^"*14 4^C^T 9t44 4f^Cli 41, 

^9^14 '^P\ 5t4 4t^C^C9 41 I 

49 4tC44 ^f^4t4 ^<lt^4 ¥§C4 Gf4l 4f4 (4, ^t4C^4 ^t<T 44tCSf'8 
^^11414 I C4 4[51 C4 f4?li4 4?K f|4, ^141 ^4tt44 «ft4l 41^ 

c 

4C^, ^<^414 »2r5f^^ 4t4t4f^CS >415^4 C4tC^4 Z^ ^(9414 f^®! 

^41 44t«l, ^41 41^14 49 40 C44 4t^1 4t4 I 

^?5R:'94 ^4t4 4ti 4»f4C4 C?4l 4f4 C4, 44C4 444 4^ 4^4 

4tf^4 4T4 f f4 f94 f (71 44114 49 4t4 efr4^ 4f4r44r ^4^431 ^44T4 ®4T 
- 41 I ^44 4t4 ^f43 43T31 f94 1 ^tCBrl C4 44C44 

^ 49 4tC4t99 41 4^3 C4^ ^44ff43 ns sitf«!3 4^3 I 49 43 4^44 
*tC^ ttWi'ii ^ ^<3 4«f*h5 4C4 4C4 t3 4^3 | 



He thnt drinks small bear and goes to l)ed sober, 

Will fall as the leaves do, 

Fall as the leaves do. 

Fall as the leaves do, 

And dit: in Oetober. 

While he (hat drinks strong bear and goes to bed mellow, 
Lives as he onglit to live 
Lives as he ought to live 
Li VOS as ho ought to live 
And dio-s a jolly fellow. 

814 m 'SjtffST 

i* ’ll 

I ’ir-a ^ ^ '2i^i? I 

5ist? ?lTf3 ’I^T'S #15 I health drink ^ftl 

>rfs(tf®f^ >2f«!ri nm ’itC‘4 w<3 

^t?l "Sir 51 f^#5 5^5 'Q ^^1^ 

C^I ^31^ I 

(2|^5r‘ft¥ ’l^t’T fW5, 

w I >i<fj ^®t5r ^ 

» 

iit^i, m], fefqsw, ’actitf?®, w 

’It?! ^fs® I ^i\ ’ic^^ ^j’^i ’ft#^!itc5rc‘^ ^’tf^® 
f^^fr ftfsi 3rf?iwr?i^ ^aim® 

Tfit®?! I c^ ^ «icttw wi r^^tf f^ih\ 

fTr:®?! I ®ar f^lf*!® ‘ttf^®—'‘Here 

you may get drunk for a pejiny : dead drunk and clean straw for 

two penee. 





>i»o I 

f^fif'5 ^1 Vij ^2t^CTf 3f"^«f «PT^ I 

*lli ^ (211^ 

5ftPH cn, <2tt5> ^n»f 

ff»r I ww?r aitf ^«iti:«f ‘sr&fs!'® i fisB oj^ 

<ttr«»r5 *(tf^ 5!l I rW C>1^ ’RC^I C>!#19^, C5|?f3^, fsi^, m 

^?it%»I5T; ^fC,'? >21^® I C»Tt 

Spanish Armada^ 5^1 

’Ftcsr jrt'f "Tt^ I ^SR ^R® 

»i® ^ f®c?tr^'® 3[^ni =^i I 

^ ^sT ^«aic® % art% c^rf^ c^s? 'ss'C^jt^ 5rt®t®r 

^^V^cisti '«r(^tava^ % «rtf^ CTf?r 
55 W[ I 

vfl^ *ir?r^R!f ^ta*!® I 

(m «f?iCT?ii<i <2if®^®t?i cw 

5^:®:^, ’PtE^ <?i?Rn ^fi ■’it^c^, 

'Src^ltef*?, C^ ^tE^ ®5 CSTt^ itz^ c^si' 

^E^l 'SJt^sf ^tcsf 5ftt\pt5t^ ’Itstsf ^^91 
«?«R <if^9i «rtr^E»i® «« ’ft# ^E^ .£f®Tr’f® 5 ^® 1 «it^- 
9»t»r CTf^R I 'Sftfl >•• lE^ C?R ’ffE^StJT ^^Etf 

5 ® »it^ «ftf®E»i® m ® <rf#t fRTf'iE? 5tc*T ^^n?® ^^9tr^»r I 

f^ ^ 9Ft»r 9f? *Tt5ft9j srr®t»r® ®t?i 

«[^C»r M% ^fE^l 5?®91 ci^E5« ’JE’^f ’l"5*f I fiRjTfar 

•lE^^snts! 9!tE% E9, 5fE^9 «P® ^Plt^- 

9TH 5® 5® C«ltE*F 5^1 ?E<r ’(f®® ^^E® ’ttE^ 1 

c^tzw >rf®f»r ^r«rai «rf«rf3TC® «if® 5 ®* ^l9fEf. fV® C9^®E9ir ® 
Wt(9Tl< ^FtE^I ^9it9l f^W ^^c?!f aTC^fr ^«r »rr®T»r 9rf^9l 
^ I ^fa? ®tn ^3f% ®E«I ?^®E11 ' 

f®9l’l ’rt^9t«l®1 «rt^«F ®t^ >|®E«I^ «ltEf5^ I C?r9f®E9 Wf^c® 

CT ^9Ei (?ttz^ art®t»r 5?^c® *rrc?r ^n, c»i^ ®t?ci ’<pfsr- 

tfs^tfi fspj^F c9it9^Ev® arar’ftii a?®itn 9Ffffc« ^t^rr 9[tE® ?^ffcf i 

^tEn cf in zmU ^tft nff^n^p »i*r« niw nt®tn ifnii 



wt I ^ ’ftf® ’Tf^tn 

w?r srr^ I wi ^mm cartc^g ff^ or^h i aiv w c»ftv 
arlsi vKr I vflt apiF aw cait^w "jft? ^hvi ?rwt?i «w 

«irf^9^^ srtf^C^ 3EtC«Cf I »i|^ aiw C«lt<F 

’f 5?i I 

CV? *ltC^5T W, >T^Carl ^fapT 

«jMafc^ ’Tf^ar Htftr *it? c»i<nCT 4tf% ^^n?r c*rt^v.,«.. 
C«ir^ sjfstar ^f8T?i1 -rtr^ I o,^«,•.,.*. ca|tc^?r ’rc<(Tlr«,«*» 

^^^\ »flW^ W aif'Star C»f511:17 t\^ ’tf%’fni 

vill’t 1lf511 TTl I 

citi ^riism f^»r 5[c^, *ri^ 

fHi «rfr« I W’tfsi ^car <2ff® a[f«|ar ^ I 

ft?F*l 1««tt1 Jjarj 4fS ^!F C1 

sifiariw si^f^tM itu fii® I 

(aF»i»r:) 


^3 « 45r< umw ^'8^ 

^itr^ I 

^ 1 ^CSftWI f^f^ Edison I 

» 

^ I Animating »2t1tC^!f ^1^5 '« I 

« I 'S fHa ftwtl 'Sf^ Nitrogeii-compoiiuda 

•2^3 I 

8 I Intei iml combustion engine<49 I 

4 I H I 

% I X-ray ^'^*ltlR If I 

II Wt*t I 










■ b* I f5ari‘(5 *1^ I 

» I ^fttfQ I 

>• I I 

{'>) ^Vi;» Edison 5lTO STfsT^F «2rC?C*r 

«T|5 <srr®®t«rf5r> Edison Ctfr'^rC^rsT, CT 

Cliffs «itc«Tt^ ^ «rtprf^ 

I ««il m\ 

U35?? 3[^c^ c^ uj^ c^m 

«rtr^c«r ^ 1 c^^isr ^m^ 

^Th «rl*rt>2r? tT^t ct, c^ ’ito 

c^ fesr, ^f? ^1 vf?ri 

Iff ??i 01^ Oxvffen ^Tfc^ CT «ff^ «ra mm «rC<fTt 

Jft^r ^'*r ^^1 ?f9 I 'S^ST’Vtfl W^NC^^^ CT, 

4C’^^tC<T Tr?;1ff ^ti;1ff ^’tt^l 

^rff’IVtt^ir f^fsre Edison ^CSf f^niJS* I ^ r»Tf ®t?r, 
isrtii 3fw ^Rfic® f5?fi[^^9r f^f5!»T ^*repTft=i ^^fiistr^csisi i 
fs^ ^5=31, 'SrC^PF ®IJH^ 

^r^<5, ^ips^ fvfBl 1 iblr^ %Z 

f^fJT ^ csitc^ 

mm 'Q ^prnf^ 1 

(\) Edison >rtC^ 

rsf^T (ooiitimioiis) >2t^? 

«2r^tC?ir ^«1 <S(«r3T trolley sift5( 5f^ 3^^?ltf^sn ^5fcif| 

ft 

«Tf5rf^ 5}?(t^ ^'5,’ttf?^ ^?, f^ ^ii<pi ^r® 

♦ftw I Bf»i'2l<tt® 5T’f? «Etc® w ^c?r r ^ai*t 

®tf^ 'Sl^lti^ ^W5F ^ ’?t'Qgl M’RW I 

♦tfiisit^*! ®f^<^ <21^? ^c»r ^r<i^»!r ^t3i 

®t? I Or?hi^* eonductor«<K ^«(1 

(resistanco) ^f^apT 'SW? • 

•t^sTfPTtC^ •rf®^?! ^C® ■alternating®!^^ <21^ 



'®tf^® *2r^f5f5 ^iRfsp «ii^ «f^t-. 

sn f?c^ nif’itcg f^rcv >2r^tfsf^ 

I <si^m '91 (?i ^nF 'mu^ 5111 Tm ^rg?itci 

5tf^^ Ti^us ’iicf, 5^11 ,jitm 

Ofll Cl e}5I<2l<1t^ ^%115 ’l^tr^f^ '^^l^ c^ cJ!ltC5» 

^o »• ^«ft^ c®!*^ 5tc»t?l C'2(gi ^?n ^ I 

c^tc'^^r ’?r^5tfk®r, ‘^11? ii5r?5i 

^5it?>i1 ^1 (2}5tt^ ^HJrf?i ^Tert’f ^^?ii 'iff?itr^ 1 

^3rt?’it9 ipc^i ^fi) > 1 ?^, viii? '5it*5<fi 

II 5^5T I 11^ '2f?Pt« lluliinkorir cf.il 

^f^CSi'S I ^51 ^^C'S 51^51 

5teit^^t?r f^’^1 ^C5I1 ^sf iZIlt? 

5tf^^ I - i«lt ‘2l'^C5f ^'^1 ‘«15I ^Rt^ttfill 

Bf5T«2|^t^ (Niagara Falls) »2rff^ ^t^l 

>l1t1t?r er3> csh ®Ttf*r^ I ’l^Tlt^ sf® «lt>r^1 I’eslal^p 

’I'JitST ^5P C1»? «l« *1t'5^f? 

’ItC^ =11 I 

(«) arfsiiertf^ 'src^;:^^ 's ^’lir 

} f fl 1J?l 

^c?r, *f9 BJ% ^'V‘itc< Cl m »fc9?i 

Trt5( ^1 iPt«i f’ijcsii c?n c«i »fc»?r 

^W <1^ ( potash ) ( phosphorus ) '9 5^t'^C^tCeR ( uitrogeii ) 

(element) 1*51 

flC^ t£tC?t«f% I 'il’I^T'S *t^TI sit§f 

^r®’l ’The^il iti, 8f® 'Stifsi 

^it^tCBR C1f1»r>lt3r 'S ^«Pf!f ’It'Q^I Itn 1 

^t?rei m’^c^fcwwir ifTT «r«n i .srw 

^ II Wfl 

^11 IfiT awi^ci III ^«f 
lull iififfci fic»n 'srcsti^fl, 

«rcw f%ic*f ^ iiy tf5 *5?^ csi] «it?ii i^ci I 





^8 I 

01^ <2f<lt*T ^ a 

♦|irtt<?f f^<fh( fw*! ^‘f'5 m m I 

siii «iF®W <2rwil »ltK»IT3 »lf^ m Swedeinflg 

Chnsli.iiiiii f5|’l(-f^^«ir.?^ Professor Birkelmid 

I 1: «ic^ f«rtri ^f?9t 

Cl»f, ^91 ^*rtC?( I Mii«fnet ic field f«9fl 

f?11 arc liffht ?[fl, 0)^? ^ Magi»etio field, 

^iTwlcsi^ «itfr«i:^ ^c^rt^ 

H^?l r?51 C’fT?! ^f^?I1 5tr«I^ f*^^ Nitroueii 

jm Oxyjjenc^ ^c?r, oi^^? TO f^«l «i<ri f^l ^V{ 
Olltf^. ^?r, potash »il?t »lf?[® farf^® 

<rfif «rff^^, ®at;( ^f<pv®?[ ^®rT- 

^\^ 4^? ffaiH arf^cfejcsfai 4^? 

^»l® (apailJ) 

^«tap!r «lT»r ai^lTO I 


51^ ■sjf^tir 'si^ I 

W’fc® arejCTil ^®^ CT ^C®C5 ®t^ C® Ms 

^flc® *itt?r ? <*11^ ntwj ?ftc^ TO^l ®® CT f"rf<r^t?r 

^ ®t^'^ fro ^1 TOii ff^® *itfif I 

^ ^ wc® ®tfeeiT <rtf® f%f 

®WfTl<r?r «^Pl?r vn®^ aiiaitCTtCir!! arft® W ®f35ttl5I 

®iMrtt®® I Jit =5!^®^ a(f^ f?ifiri 4itf‘fir‘i a 

fw ifvit®tc?r. ®t<j ®f^ ttt® ®t^l ®t%9r «fMJtft® *11 

^ *r®if « TO iftwi 

TOtt *lfTO am ®P51 ^^a?! ®tai 4rff*W*l ® ®a|1, 

®TO?i^ TO 4tt% «rtf®a %^Tt% arajsia cn to ijcia 
*ifa5a *it®ai art , 



»|?pq ^91 qc^, CTr?$ -'ittfl- 

is’Ti ^fii*ji:^ ^ ’^•N 

^f?l51 •ilt N^15 BR JTr<tt«Wil Wfq RCq?F *tfiRfC‘l ^finH ffltOR I 
'e 'Birflf Vtq WfCJR I John J. 

Wind, f.B.s. ’IfBf ^*f C^f i^3fnra «?»!• 

^5 «i<iir c^m '2ttf«t^^r^«t »ibft 

mt I 

Ward <rf^l?l1 C?H?I1 C^ 

<«c«w f53?f»{^ qsit? 5tN fir^tq9 qc<u 

c^sit’i ‘2t«Ptf q^Bf ^i*fi 3if’»^t?i ’^t^i 

I <^' qsic? uq'« m qc«(T c^Nl ujis 

^ttiq vfii f^^c?i ^t?ii rsfq c^t ^'9f?[»wTcq 

m qqc?i^ qc^ij iitfn ^rft arta qtc^ 

^4 ^t?t!?cq<i f^srK qfS^i ’fic^ «T3!i f$fq fq*r?fcq q'iqi 1 

«af« q«.qfr n^'s.^tcq^r c*r ^cq q^q f^fqiq^q qMFt^ ^q?n- 
q?f q'«qtf?ir q« qtci^'<r ’©’fc?4 M qtc? 1 qw^tf^cq? q3tc?r?r q« 
^us «ii^ <2f^Tg ^ f^cqq f®q tifq 

^1 qc<5 qtfq?ii qtcqf 1 f^q ufq?i cqtqi ^ 's qfq?ii 

c^tq ^^fql q?( qi 1 mm 
v^tT^c^ cqt feq-a^ #fli “qtssi” Tffqi q^i 1 q|6^ qfq q*ivl ^- 

qf^tB qq qii r«q 5tfq fqcqq qc<rj ^qfsi 

q^ q^fll I f®q qtf® qfqqi qqini qi’i qf^ 

q^pq qtfsq wq ^arTfq qqf<i^q qqwT^i 3*|qt«>fl qf^fqi BJ's: 
«rfqtq qs^qqfq qwfqCtq ^Vf^'tq qf^F^ts qqi •^nrfq qcq 1 
qm^q fqqq cq qw fqqlq ^«rt^q qwT^fq 'siqtfqtqq 
qt^ vTq fFsq qi qtfFgsi ’fN'® qi>^i 'srqq 1 qtcqj ^qi cq ^qqr 
Bif^qq qitqfq cq fqqq ^itq cq^tq qi**rq qt^ cqcq^ q^fq 

fiq qtf^^ qtc^; cqt»i^ « qtf® q«q qtc® qfqfqi qhw 
qqq «fqq qsfqql qttq' • cq qq^ qfv^fq ’vqi Ward qtiqq fi|f^ 

fqqtciq ^qfqi qqqwfl qq*^ qqtq^ Bftq^ q^q '^fqq qtc^ cq^q 
8 







"Sfflb 


aitai w c«wc»ff^ r^sf I nFfc^i c^ 

^1^1® <ftt1 

Rcn^ ^TT'tt^ I siRF^t’PoWf® 

; ^t^?!t'« 5TR *!t5 f?CT9 
51C«IT ’J5?tii 0rt^^ ^'*.’1 '2f»l^ I ^JHR 

5^1^'® n^ 5551 

?twii c^t«f '®l^tc»f3 ^\ 

«i3) ^f%!ii R91 

4*1^ ^Rc^ «rtc^; c^i^fcsT «ir^?i ^l5i 

«i^R<(1' c^N ^z^ X^m ’l^RRrl It Bft% 

arfif^l Br^i fi}^«| ^Z'if : ^t??n wRiN 

ft eftfl?( ^*^’1 *2151^ I 

'Hum c*r^ ^tc’t 'iwR^R fl®ft^?i c^ WH 

siRr^l 'af^t '-iTl^^i ’ttc^ i sfRf^T^ 

im I sic«(T »s^ w®i 

Srf^SI <<rtC’Fl sjPJF^ttl Hz4ii^ C-f^ ft- 

eft^1?l 3 {Rf^ 1 f®a( ’Itf^^ll 5rtC^ ; Bft"®t^ 3|f^^ aiR?l^ 1 

c»Tt sR Hw Rlt^f 

ft sfT^^l afRf^t «ftc^ I nt?-j ’3 .^^Rc’R 5|-® 

«1T?I^ ^C<I 5)R 3ps{RC?I *flt ^JHR 

Wt^rR (Keauunui) STfsf^P ^R?I1 ^R?lR^3? 

CT 01^ tn^fS ^Rtcfti ftR® ^izm f«i<R ^z*n) 

H^ c’?!^ ’qRf^R C9^ *«rfc^ I cftR^t^ «ttR®^Ri^ 
Huxley d|^ affjr^RC’Tir ^f® ^VH fRi ’raCl 
’TC»H CT ^R 5itJ5 siRr^tw R^®?r ^ ^^pfaf's 5p?n w 

^ '5R1 ^C®T ««• Sf*! '«8rC5T?f *• aiRWf aisptw 

<1?1«f (or^anie matter) ^ ^RfCW^t'Q ai^^arR^lsi ^tR »lft^ 

t 

’RK I *i5f«st 'far'Qc^ 5if?r «itc? ®t?Tc??r «r?c«rir 
^KVi ^wt< «rfci c^^»i ^tai vfl’pf^ ^rb? Tt 

^ arfW^ ^ ^RtCSf^ R9|C5{ »tfR «Rff 

>lRtf JR I til^ ’(fW^?r ^f? <i|« HW 



wni a ’f'v’tjts ^ 

^ ^t?i I 

aif^^tisf®! fC’sp^ ^ar, ^'t^, »F5f. ^31 '<rt^?I1 

<ftiil 1 ^f? ai^ 7f5|^ 5rf«jF^l ^f^'s «rtc^ «t51 

c*i^ c«r^5 >r^ ’tt^i ■«f?t?fi c^FfsTc^ ai?r? ?pc9r ^fi<r 
c®t«^ ^nm ^*5% 'Sft^ <it9f«tc^ I r^i '3^^f*r65t^ 

sfi I c^5i?t srf^^tffc’rs fr^ ^<;»itfir® 

C«3R^ =q^5?[ fiT^tC^ fasti's ^ 

^1 ^i\^n I'l^P sif^^ Si^Sjfi 

^ I 

Ward >ltC^^ 2t^^ 

''®t?t «f*Usi ^ «It“6^ ?[t-C<(5^^ '5t?:t?I C^Pf»l 

JRt’t ■'1® f^lhs 

0)^ 7C5? r?^ii ^t^M© ^tc^ i 

«f^ « f^p f^v^cq’1‘1 sifflp^Ji lifs^C'p ^<( ^f??1 ?§ir*(C^ 

4’l'5^ w^r^^cw ^c?, va^t? 

f^«f ©t^t ^C«(] f^ai 

(ovipositor) tSfC^^T ^^fl?l) ff^l ; f^CST^ >ff^« 

fiTsfs ^c^*r 

srf^^tfS ?C^sl ’lt©t?( <^Tm«n *«ftc<p ; ait?5cn ^ 

»j?| Vii^f5 vpf^^ll air>*F^C<F 'srfi.fsi*! ^fPI 
»rl^W!i a(c«fT f«5r 5ftc^ I «jf© m 

■r^'IClRf 5fC<(J C^% ^fSsi 9rtC?P <4^^ 

'5T^5 »r^i1c^i?i '-^fm '^^^ 

^ 5<(«[ ^f5 ‘gjSrt^ir© ^Tf^?f C»|^5i^ cnt 

Cf(^ 5Ftf55l 5^C« C>!^ C5l^ C5H®1 S^fl 

<rfc5F I 

Ward 4(51^5 ^’H?5tC5 ^fn5tC^5l C5 ^'t ’TfSTfS^ 

«it^5i '2t?5 r-r^pi m ^55t ^rtr^F i 5 c«ist -w 



I 






orft sTr«rj »!??? m ’pfim ’iTtw**; ^9t?r 

*r« CT C»l^ ^ «tscc’tf55 m (7\t fsf*^ ’T?C"ft«R 
^51 ^rtc’p*^ I 

CT ^ Ttf ’Tl I »fl^ ’??«( 

«fT?*l 51^91 *lfv^ ufsi 

^51 ^c»r wf? ^c<fT ^f|ft f?ii0 I ^rfarai 

«rtf5(« 2it%, ’Ts f?F srtw ^fi^t ’*rrt5i i 

W9 c^?r <2lf% ^?r 

« ^fiw <rt^?fl <(t^*i ^c<i 5T1 1 ’TST '®t^ =?c?; 

'Bfrhn ^rf^i I c^ f^K 

^Ffirfll. ^ff?1 C^T 

»I^ f^Sl^ 55 'St^l ^t^t^t'Q (^t»»l CStBf^ ’•'9 9f»I) 

^Rt5lw CT «rt% c»r 

c^ I 

ai^Frt Ji^Bf ninfTf] ^fif ^t5t ?[tC«T 

«t5t« ^iw ’!W «i® »i^«T <2n%« ; 'ii^? Bf’tc^ «fl^t:ff 

»n«f aif^l ’!Bf1^ ‘!ftf^« ^T5t'Q «T<( 55 55 «r9 ST5 I f^5re*t 

«R?5T 5f^t5 ’K^JI ?t5 55f55l '^fff® C55t f5«f ^ 551HT5S? 5FC55 
^W ^5 TLS??!? 5r»f5t5 '2rC5t^5 ^it ) 

^t5tt55 C?l"r 5SjC5C5st C5 5^155^ «l5Ft5 *r59P 

^tC5 ; ^t5t?n «flt5'5tr5 ^^ 5sf55l C«PC51 I 555 *5^ «ft5lC5 
/B55 «ltW 'flC5?5tW 5515^5 ^f551 05^15; 555 

^t5t51 C%r5 »5» CWm ^5^*t 55 «55 ^t5t51 5t5W5 C5 5^|f5 

5ft5, ^51 55C55^ ^5C55 I 5555 51 5tl5 f5C^5l 5^ 51 

55«5^f55 5tar *19*{t5 WCO? «l5^*f 5^CST ^f5t51 '®C^tr55' 55 I 

1^ i’f5i*t '?5t555C5 «rffs Cffl ^15 5tBfJ*rt55 5ff551 «ltf5C5JC^5 55t51 v55^ 

®Tf55l C5f5C5^ 1.%^ 5f5l 5t5 I C5t 5^9P?5 ^It’VTC-f ^ 

555f C«T^ uii5»?5 f^59 ^f551 C5^ 55F»r 5^8P«f»rt¥ 5t^C^ 5tW; 
f55W5 55 5«5J5P 5 I 5tr55l 5t9C55 55 f5'55t55 ^f55l 5tCV 1 
’ft5t5 B5tt5C5 5^5C«t^ f559r5 ^^551 55 ? C^ '5t5tCT5 ^ 

»R5t^C55? 01 5ft5t5 ? 



Warfl CT- 'Stff® C?^ W® 

W f®f >TO JRW ^It^?r T^^ «rtr®51 S^\ 

m ®ra9l <rTc®5i j T’vi CT ^ wR c<tt^?r ^^tait f^ 

CJf5T I 

. ^iRtRc’f? W9i?r w® ^31 «afr® c?f[?j |!®W51* 

nfpt I »it9f f^,«fl I 


^^aiH ^rm ’I?(tef «?Rn «!l®a 

®fil?1 c^t<( ?i?l C®R ®TC»lt 5^tt I ^ 

3IC<fJ aiRwg ^eil <1t^5tCl I 5|R1 ®t?l1 ^1®: 

ef3f®-cf5Tait, ’R'fCN*^, C?-r »lT<(t?I«l 'Q m 

f«r® >l?'^J1 «f® C^'il ®f<IC®C^5l I Hfw 

»l?<m IR^t s\^ C?t*r5 

Bf5»Rt5^’f‘l 'Q I «rtcsrfiiTtii 

cr® csrfi^ «rfsi3rrft5 ^51 ^I^?itci5 i s^tRR’f 'Stf®- 

t'B I ’lt<fR*l c^ltl^ ^r^?ll ^ik'S *1tc^ 3?1 CT, Ol't >!S(® Jlfsif^g ^ 

ortn^r ?5tc^cw i ®f?i?l ^fsAl c?fw 

«»f ^tfil or, w »if»if«fi '»i®R ^fca(fiT®t?r 

I « ‘2ri|R Jj^l 'Sift?! 5TR The New York 

Cliild Welfare Committee I ^ ’»rt^-»l®1 

I >iRr«?r ®f5, ff^r^^iJlRfS, ’T's'fw*^ fi 

<?i5iR^ ffl, 'Biffiij >i'sT^ ’’t’tc?!?! 

's I «2fr®fir!f oit »|5i^ >1'®! »iRf®?r W1 ^ «if1*i »i®l 

®ff?!ft?I ^c®t^ I , 

^^wtf!i®^«i, rsr®^»i®^«i H®?! f¥ ®f?rai »!^ ?!%fy 

f^c®, r«r® c?t»f?! '®tff?r C5^c®t 

tiifsR®® ?iff9tc^5t I n^*t-*rr»i5t «f*f® «r^?! 

®f?l?l1 ^f® f^C'SClEi ®l 





MtfcsTT I 5(nf^>ii-5?Tfi«fT ^^m CT5r<i 

f^*f58?!T?iT ?^?rrcif, f»r9<r f^’i?f<ui f*rtr(r ^f?t?i'i 

Tfai^ fw, ^t?rfi =vf?(«i, ■« 

^’(ts ^<5(1 ! 

• ai?pf5 m 'siRf -Wliiit i(? ii CliiUl ? 

C9pt1 ^C5—“ Am exporimeiit. Afresh atk'jnpt-to make humanity 
divine. ... The precise formula for the Sn/ierwav —the just man made 
perfect, has yet to be discovered. IFiitil it is every birth is an 
experiment in the Great Resoaroli which is beinfy conducted by the 
Life Force to discover that forninhi (0, li. SZ/atr,) 

^tC3! f*f?9 «ttC5r 

I f^<r Jt1 

^'^srtest ^^’ts c^sr^T 1 

i2t'8t’^ ^^TTf^r 

^R»rf5srr« ^fs ^c?r ^c?t i 

•siws c*r«ri ’t^cw <a^ >2t^ 

c^5t ? tTt?i ‘zrtrf^f c^, 

^r^fsTfCS^ 5t^ I f fapt «?N5T* 

?i’SFf<r ^Tt, ^ivs^ srttfj tssf^ vs ^ 

I fn«r!F ffai’T 

^ N’t® '®rtf’!c^c51 

51^ f«r9^ r??J ^\ «f3!f1. 

*tf|'sifi '®t9'hr i 

^W?l ^ m% 1 

^ fH« 'SifWR ^’31WV1 

nff»i^ ^3^5 ’itc^r '5t?t?r r’^r<f4« C5^t sfnc^c’^ i fH«?r new 

c5ii \ ^Thr 

?K«r >wwn «R^ ?tc!t f»r«’tr®iPT n'wn i 

w^wtn r«r9 fs’®! ^ I <3eit^s?^t « 

CT enVi^ #rfffcw 

%3?|f wt9 CT Ki, n^ ■ ^?IT^*T 



I Vi 

it^\ ?i9? gfa?^ I ¥rw^ ’f^t*?-'nt9iCT?r 

fswc^rs ^f'saR ^ti?r =^11 cf\% «ra) N«-^nrc?i 

'SJti^*i^tc^9 ^’tsi ^ s?11 

«it5f^ ’^i=q?5Tcii^ f^fsa^i «irtr-f?:^^ i ’iw 

^ 

c^tw ^ ^t«n ^c^'Q f^ifiC’T TVs fc^ 

?[?r® vz^, «iir«iT5Jitc«^ «itc*f^^M»i’r‘i 

^Z^ CT, ^3) s»1 ^■'3t^C9l« 

&fsiC'^ ^tc^ I C^*<sn C>f ^tcsi ^t5t'<I efs^s?) vntiii'l^ ^pfil^lf^?! I 5pfw’t 
Ol^tsi ^fTQ C^ ^3^ *2r?tC^J <2rMt9R 

^'*{th '^t^KW^f “¥Tf^’' f??lf3 «fl^sw 

5i1^ I T> f5f^‘^>ic^3 3>l%'jr‘t'0 

fw?ii I I ^ft?n «3>irti5t 

3sf^3l ^^^\^ ^Z^^ I '«ItC5|fil^t9 ^3 

v£i40 ’1'atf^ I tff^lll 331% '^^ nrmw 

<2||3 ^C3;3 3IJ31 ft3 ^ 3Tr3?l «13K§ W 3sf3- 

tm 3T^i ’itr^^ i 

H«3 3f^C5[t ‘£13151^? 3i?l ^3 C3 ^I'O 3‘!.’13 3323F3I *1^ 

H® C3 ^t3r 31^51 53 ■'©t5tt I "ilt ^l«> 3^313 33C»T H’9 i<13»3rfar ^ 

3»r33l «ittl3i I 'il 313113 fn«3 3t3!-3®T3'8 5fC5 ' « 3W33 

’13 5li:'® f*r«3 31 3t333li^35t3 31?J f^3i3 'S 3t-r3fHi 5'Q31 ^f5'«, 
^^33C3r 'B11331 «ltC5lt63l 3f3 31 I |5t3 <^13*1 ^ C3, 

333 55C^ f3tS 3t3l3i3 f3fal« 3t3r 5|?i:‘l 5fJ^ 3113 I 33^ 

f3H'® 3t3r ai5C«l af3^ ■ef33t'Q 3*tcar^ ^f5t3l 3C3 3fC33 C3, 3t3r’ 

f»r«3 f3*58t C3'r33i3 «rf3l33 5tC« 3tC3 31 I T^\^ 3(31 r('tft3 38^- 
^13 53 I I*t9 '2f33 3'^3j^3 31131 C33i3 3t3tr<3 3t<3t- 

^ 3t3l3I3F %^t3 3531 ^fapt^ 5^t^ 311:3, 43? «lf^®t3(¥3 3f3r 3fC3r 
3t3t3I «l3W3t3 r^tS '2tti:i 3i 55t« 3TW, « 3<?33 3C3 C3t 33^ f33C53 
^ «I13^1 f^3tf^ 53 3f33'h9 «li:3^ 333 «11331 3<^3^33 3C3 -f3t>3 

^ 33131 C333 ^^^<S>] «133313 f33^ 3tf3» f f’?! ® 3'?3a3- ^^3 f%?l 
3t3133^J C33»3 311 <251 3C3, ^51 f3l5tl^ ^113 I 4^ 33C3 f^-' 



I 


< 1 ^. I 

*rltil m '6 W CWJ’f <lt9 wrw, ■'jMtil srrsfl ^s» 

3j?C3 faifai^ ^ c»i •2rwier^fi'»1 ^ ’iti^-^t i 

'srt?!^ ctrf'src® ^]m ft? c^i « 

jpn irfs-^r^a h^, ^?r c^rf^reff^f ^»r®j c>f't «»wir ^scn 
’W 'f Jl '8 ap*f?T <i?itfl«i ^51 ^tl?itci I wcfl's 

«isfT^ « «w®s fnt9?i ^tc^Fif f«ri:<i> ^f®ar® 

si’ifT I *fC’*F ^r^W’fC'm 

I 

^ »1^C^ ^f'Q fi^ST C^t5{ 5lt^«(ti^ ^C5Si, 'it^l 

?to'8 ^9>t® ^fi(5i «rfc^»f I '2r<ffsT®i ^twt? 

4»wtwf m\ I «^isr^ ^itwt'? 'Sfcartcrr ^i 

^ c»lt^ CTt^ m ^fifC® ’ltc?5f, f-ra? ^ 5?fr»I- 

^u ^^51 '“Tfs^’tnrr?^ ^i^t, ‘<3? 'Bitcsn? c^i fH 

^ftai^tc^i f»r«5 c^rsn Tf^tc'^ ??, ®t?[t ^jil 

^WC® ®IRt?f C^ts^'Q 5?^ ^It’^rt® 5^1 ®t^1 ^W! ^tii ^fs®, 

^^ti® fn« «i^*r ®m ®f?i9i ^f^c® ®t?i 

I c^sf^mi 9it5 ^^c®^ ®itc?r ^ i 

®mc^ «rf?r siiSl ift^, c>i siw r?5( tf>ic? 9 iA ^^■ 

^ 4f5?ii *5%^, ®T5T3 «it® >i^c¥ ’^rmt® 

5?l I 5[f^i® «itf?ii^.. *itr?i^, ®t«t!i 

«rc®?F ^f\w\ ^r?ii® m ’sfi r??t^ 

^NT?® "W ^N® I f’nttwt^r «»5|sf^1 «t^) ^t^!r w 
» ®1^C® «a®^ »«® *HI»ltil f'fcei =[C5T« ^C'f f flff. 

Bf^»i 5 ®t5t^ ^c^T<(71 w? »i3rc9 c?r<ic® ^'sn 

^1 ^t»i® «rfwt*r 'jetwtc?? m srfmsi'i «ft^^fi ^ ^wt«R ^?i 

I C^t««IT5 ? ff» ^ ?f ^1, 

®ii«n ®J'a® ’ll. «itpitt«rii «f^*i«lii ®t^ir %% sn i 
tjr® «itwnr «seKmc?fl >^<11 frto ’ti’? «f«w ®T^T9 ®tcirfw 
^^cw^ ^ ^^piffi ^fff’itir w* ®!t^ ®it«r ®nrai »iir?® 'Off® j9 
®(«® <m®, f’i®t® ‘ ®t5 ®^fli <rti® I »«**f ^twtc? 

®pm «J®® ^ICTtf 55 ’ll, ®t«Etir ’wcw ®?i ijf. a 
<?[ <«f® f«pvrt ’^ifB® ®f?ic® ’ttf«®, ®W^ w I .®ftc*r§®ti 



s^fCTt? 'ifcsrfcf 

5f»K«C^ I 

^s«l ^5rt«r '«tsrrcf Nww 
«itam:??r “^rtaial r«ratfetca, atai^c% 

5rt5 tt*! wfarc^ atta. ^ta ^l^tt?a r*r?9 

artf^ca?" «R#t^^tatar f-f’sca^ a^faai faat^tca fta) arw f 
far wa ^«ra! aFfac®rt ifarc® ♦ffai afa ca, »aaj^ wa ai^T 

^U «itca ! ^ai atai fn^a ^aaa *itca i h9 

!?tsitai*t ^ta ^tapt^ aa i vntas^t ^tca Hw a^ai 

ai^w mm*\ attatfB¥ a«aptaa» %ta »iiapaa a«a i ■ 

at^iita^ia Ntja ca ca^ta «(®jia fs a^ai i aaca atali*t aa- 
affc^j f^^a'sfaara #raa *iaa a«f«iaaa^ai 

«.a^ Nw votaic^ <iaa aia sit^ia acaa act fa*^ *itat9 •<'ifi» 
>ipf5a facat w a^ca^^ ai i fn® faw c^iai ^faata 
afca. ta^ai ca cata caaai, ^r»i ’^it ai caat^^ ai capa 
aca *3faai caa i apa'sjtn apca aa ca, aaat f"f®a a?cita*! 

•r» caaia® ^tatara a^n atcap i ^ataata^ta m fa® atatia cafai- 
apt« atca, <aa? 'atafa aaai a'sai «ii*6<T«}5nF aca i ^aai 
fa® •iiasa area atca ca, cat ^' 5 ta ‘ 2 tca»ta aa^ data's 

at« at I 

fa®tfrf5ataa faaia aa?-si^ta fasKifaaa afaatci, "saicaj at® aacar 
^catsatt ^ atata i ra®-atc®a '2tata ata-sft i ^®tca 

'*rf5 cacaa a« a® fa® aca ar®« aa i "aca® apftaitcaa aajfw 
fa®-a®ta atai aaat®ca ata ®ca i tatc® ^a'a fm w 
a^c®t atca at i a^aitta area ca®a ® faitta ^ w a®!, 
aaat®ca caaia ®aat aca i ^arfa c®a ca i^atai fa®c® aaca a^ai 
aitcaa, ®Tai ^fatai ^ a i ^^cata, ^tcafaai, ^®itf? aatcaca aa 
atai at^ aan t®Jtfa aatcataj ajtfa fa®c® a'isaf^aii ^caa 
cata faf®aa®aa aaWta atai ^a ®faatcaa ca, ®ra^ ai^a aan att. 
aai®^ at^aan fa®aaV:a ^ifatatc® atcaaii ^a®ifa®c¥ta 
ai ?tttai at«ata aa, ca^a® 

?faMi a®ta®it at atit ata I tai aerate® atca i faa ca^afac® atca 

t 



(«?i nttn I 


18 f’Rfftsii 

CT >wont vrti ifw ■afti'iifsi^ ^ sil i »i«tait?«ni 

m(\ ^r»iw'e ^ i «r»r^ ^it^, j— 

c^it^r ^^ %t?i c^Wti! 

v«^ai ^:<r I ^fw r»r«'«>rt^- 

K\X?\ 51^1 m «lJtC9lff?1 ’fftait*! *it^c® ^tw I 

81* TO fTO ^ ^f5® I 

^u??f Htji CTtBri ^1 

cw'851 ^11 fiti^ srt*frf^«r%t 

«itc!r I ^tt®r!i c?'€ii ^ ^c»i?r 

«it9c^ m 

^^'9 *ifiT5®r *«rti^ i w?i ’prc? cwf^c'® ^'9?i 

31^^ srft i 

f^®t^ ^3it^i ’iT«ft?i«t®: 8f»i ffsi, *l« 

8rw ’ll '2ti^"r «rtf^ I ’ll wc»f fifC9i ’ll %®9i 

^ 3rf?i, ^ys^ Tfc^, ^t5T c«rTfi® c^c^r ffc*? ^<IT^ 

c»rtR®tr<PFj i f"r«?r 

31^^ Ftf^i fif?i ’i?TO tf®i?i 51^ ^itc^ f^f 

M«1 ’if'^ ^tfH 3^c?i ] ^5? ’ll. T*f*f«r 

«ilf$ «i’i^ ^tvs' ’itJ^ I «w 

’itc9, C3f ^rfsitc^r^ 4^’I ^tc’T ^-r*fc^ C3rt«n 

•^t^, «|i?(F tf^t^ii c^"r "fUnr fTO3(, jft^^5t»i, f^ar, 

5?1if gvi ^VS 3^11 W’W 

c^, «rt3rrc?tr 's vfifl f^isfi m i *8^ 

3lt^ ^ fieridity ’ttfil’ttf^ ^^^1 ^ environment \ 

’itf^’ltfir^ ^1 in^ 3it^ «r|3(tm ’Tl'f f^i 
'« T®i; ^tc«rt 3ptl?nr« ’tf^^rr*! ^ 

c»ri»R «rf 3itfr^*t®8 f^sn’t, ^:®W« 

fw*! ^^if® «rrc«E*T i—^^% cvt*! 

fTO «iw ^*iw 1 tfecTO ^1 ^TOi 

»i"^*f f^f^i 01^ TO cfrc"reR^ Hw ^3«r?r c?<rt^?r 80? cTOl 
«rrt^ I ’I I 



I ^<t 

’iinL'n*r ^(■^‘f srai 5rf*?ti5’i i 

csrtwi kv^xm I ^ C5it«n 

^tvs *ltc< C*»'«I1 I ’iWl'SfST 

«rrc^ ^f^?n ^vs «r^t^ »iiii[5»r 

«itf^^i »rflc^^ ♦itci; i 

9tf<fc9f, »rf[!i ^^«iri 

*rt5 5T1I «lt^'8 5?ts(t?|f^ ‘^f?9TCfl 

«iTfc9rf?i?it^^ Tfcs^ ^it?r «*r ^’(w w?\ <41^? ^nvx\% «ri^^ 

'Ttfroi, f*f« ’ff?[31t*l ^itl^ *1tCir, ^CSft 

*rfhr '»it?it’r 5^11 csrreri 

"r«tc?r «rrfir?i f?9i ^ 1 

iflt «, uq^iji’f «it65tTR *rf*fw<r ^'sH 3^5 sn 
■rflwir m I 

f%'*pt^ '2r‘ti3ft cfc»r?r r*r'>fi '2r«tt»ft 

f3[f^ I W ’ifilFfM ?J5, 'SJtftsi 

wfwffvi ^i>jtr?c^'8 x^t <2f«it^“tc^ f*r«i^ c3r'G?ii I «rt»(tw?i 
ft's?! ?Jtif ^5^ ^t^tcinr H«'8 >rr^^ ^ 

I f"rc^j c^ai ?c'«?f *r^ f^^r 1 

^fc*lf^?l f*f« ^C**f?f ’»r35'«> ’lti*ft5Tt?I ’fsi^T ^X^, 

c^f c^rf^tcar 1 

fsrst^ «if'€lw!f 9rtf fnm ^x^^ I fHm 

Hwi ^^3t| 'iit ^ 1 

V®> w ^flfi f"r« CTf *i ^B^Hrj 5it<5 ^C5, c^«f ^ ^x^ ««ftf^i (?n5*t 

t 

^ sn I ®itij <ifii^jl^ 'Q fH® CT 

*11^ 5?t3?, I ^ «2r«tt^, fnw f5w?r 

r^<it^, '«Ri’vT9r f«r*Fi mp{: «r*rf^ ^ 

»ic*rlw ^*1,^1^*? ‘fl’T? w ^ ^f9t*r, 

^^tf? ^ ^rtcsrfa^ f^9 *iti»it»it?r I 

» 

»ICT ^ I ^9T, ^ wt*? 9itt^ «ra» 5rf*!W?r 

CT >iw >r?tsj«^ f*W?r 

mw ^<r»n'«rfif»w ^ ^w’psfjti-’rm «it*i*tt^ 

nffirc«c^, *J!^i's 1 ^^91 -stfn *tNt»it^ 





(«5 I 


fwi *fN^ f^«rt5! ^fm f^rflicisi i ^Jt^j ft?- 

’tt^, ’ 1 ^ 81 . n», ^ ^'®itfir ’T’jcw areil 

iFi, c^sn »isi^ f^i% ^r«f^ ^ti»it5iij 

it’tw I H», f-m, ^tf*WT. «if<w- 

's? fw *fti I »R?r >ic?f c?c"f fnti Nvr? »iwT 

fH»t9 ^if^t?r 3iw I aJNT ’itWf’itJ fn^ c»i^ 

fefif Hvi OR I rw'6 ^ 9^v\ <rtrF i ^ fw 
^ wfi^ ^c? sn' ®tc? «R*r8 ’TO?.! 

^tc??r OTCH? ^?5tr^»iR 5it^, 8f?ar 

^ ^9t?[ «fK'8 ?Ftr »(r^ i 

«iW?r 

i?t^«l »i^?i I 

C?r<wa( CT fw =i1^C^il ^llRi’t 

^zw. i ^'Q ciff«ri«i5!, c^ mV:^ ^ ^rc^itfis^ fW fifil 

^Il05 5111 C^ f9t«^ 5Ift'2|W*! ^?1 w 

I ^tr«T^1 fs^’Xsil, 5I«f5! 

ntz^ '5t^5 ^5iv =vr??itcf5i, ^i:?r 

f!w f^r«r^ 55 »ll^^ fw «t5tCT5 ^f55TCf511 

. ^9IT ?f5r5t05*» I (?l orotsf «f5ir^ »ltHtf»f 

^51 ^?t?n ^51 «t5tc^ '5f5|?r'55? ^%5R flf?f «lt‘f*lf5 ^fsfj 

•tfiBil^ I 5i»aPH 5r|5itf55 fii«l5l ^fsi'sossi i ^if^t^l 

H«5«W5t5l ^KfiRtn^sr 5t515»f5l^i:i55;f ^t^l’l^cfcn? 

^twf^T? 3it5 orn^f f^sit^i «t5t5i <rcsT’apj »i^ 

«rar 5^ I H'9 5T5tC® efw ^5^5? 5m5itW5 
»i^«f ^»ic5tt 5^ *itw ^t5t5 cell ^tocisi I ^etnte 

5^W I 5Ttt5f5^t5 H«C5f 5tat 51 »ni[’tC5H ftWl C55, wt?r ^tcw 

CfC*l5 r»r9 51 5f5l5f|5 r55^ fli’l ^5t««5 f55l1, 

5"ftJ?5f^ 151^*1 ’fe, 55^5*11^1 %«5C|5^1, ,^?F'®1^^|y 

fw TO I *5^ hi"fC5^ f5W1 011^ ^«55 5^ C5 ^tOR .5»rf»IVr 
5tf55F1 5*^ ‘fl5»iJl «l5fi itlt5 f555 5f^»t 5C5 ’fftlll *11,1 

..'• ^5l5tlW CfC55 TO5F1 C5 CfWf -?IWt5 5t5 5t|C5'5rf55F 
-. #^iTO } ^•r 5tc^ ^ «n, 5f*i ^ ▼I*? i^prci.^^f5«icv 



’fl 5111 nvt*? irs?’v-€f«T^c^ #?, «n *rr 

cs^? ^Rt^oi? »t?r VC? I «itsitc??r cw nj^cf ffn, 

arrts 5wrft5Rr r?*^ c^t^r >r?Ttir *(Ci 

^«5pf6 ^<ri fw9f :— 

Whatever our theor)' or no tlieory may be, oiir pnietiee is to treat 
the child us the properly of its immediate physical parents, and to 
allow them to do what they like with it as fur as it will let them. 
It has no rights, no liberties, in short, its condition is that which 
adnlts recognise as the most miserable and dangerous politically possible 
for themselves: namely, that condition of slavery. 

51:5151:— 

1 am one of the successes of the Almiiflitv, therefore imitate me 
in every pnrtionlar, or I will take the skin off your hack.'* 

^f^t?ri ’sHvi firc^5i, wU r^»r 

511 ^«r8’l-55l ?F5151^ ^ I 

BR5P . WfC51?r 5H 

5fB< I 511 ^cii I f%ir 5r^5rw 

9t?1 I »n8tC51!f 51^5 C^51 fwzw 

'Stifl »1WT '»WC^ C>l’|3lf’( f^l fvc®f ^fr 

^Tff «f|f% ^fs^s ^fi ^lE»r ^«r:*r55T ^fttr i 

Hts?r «if«l^ttr 

ii*i*it<rt3«i, ir5<w^, «R^w5i^ ftr^^'5 C5^i ^nic®i:f5i i Ww 

C5ll 5ft^*l 5R^ ws*l 

•TO H«ii ap^S 5i| ^f?nii aifsirn^ *rfv ff% 

«i^*lwWfv cell I cirt <w tHP«?r 

s 

f51^^ '«tci I 

^om c?c«f ’iMt*’! ^nsRitJ m\ feciit- 

*frwsiii vrcerl^^fir*! w5i5Fifsi4t f"rwf^rwt?r^ 

^ w «^n ^ *!l *n I 



-4 

'S I 

’Tfcait «itci^ CT Gi^ if5 f*if^ ^c'fsr 

ft3i I ct5 I ‘ii^ »Jt«f5 ^*f «t»R?n 

(violet), (imlifo), (blue), (ifreeii), (yellow), 

(orang(‘) (ro*!) I ^f^CST, ?l 

^C*f?l »(Ht<1tr*r ’iN® ^?l-, >2ITC^ Csiff?'® ^ «2ftC^ 

c^«%l I ^i®tr5i?F^*i nft^] (?i 

'8 c«!tf^^ ^c*f5 '®nc9il^ ?f% Tfcv «t?i «rNfCTnr 

»l?i5Tt’tt5?r ?1l !Tll '2ltC^^ <4^ 5^^ '5lt'5rf5ir ^fCWhF 

•c^^f5T5i ^1 ?if^ ^C5i I «ift5rf?p nh >mua^ 

^5C8ft^*itw5T -sniTR^ ^ 3Tf^ «itc^tt^ir •src'sj^l^ir 

«rfcw i ^ititc^rrcsH c^f^ 

«rrc9irt5f?f fM <4^? »i^<1’*fi f^ i 

c^'8%1 '®rf!i'Q I 

«lf5 % ^t^5'»'<fr «I® ^T91 CHtf4^ ’Tt!l i 

^Tfcsf^ «t?rr^i '«R»i^ ’it5 I ct 

'Bitcsit^fifsi 3t!i !ii,5Tr.f, >rW 

«n^w ^T?n »it4T3> I 4f*r 

ilN «lf«W^?r Cttf^l^ ^111 ^ S!W I 

«iii stem 1111 oat enp ^ 'sriir^r caT’Tft^rtl <4^ 

ff«5 4rRn ’•if^pp I 

^Wltfil'V’tl OIWII *4^ 4qtC9rl4F?lNr ^tsi^r.-r^tW 

( inewury quartz ) '«rfWt^ I 

<ltif fqfinl iFfir^b «t4tif C4^4l 4ftc«it^ ?r8iw ira[w?f »f?tc?r 





I *ra>?r nn ■rftwii ’r«\?r 

«2tr^i <a'% ?ii% I c^ ciJt’tftwti 

Ti ’ftcar %5l .^cf,/5t?tfir‘*fc?F 

CTufsui^^^ ?ftr f^?1 w*! I ?5, ’!tf>!¥i, 

aNfNH «*r w’T i ^rnisit^g f5%w 

^<rfM¥ iii’?? Bft’it^'t^r r5f!Fw fit's'll ftc?t%»i^rtf 

’ifhn I ’tsHi i 

c^t?it§er »iTt"n'src^^r f?5tfiw» 

4rw»r ^c'lP® «itc»it^' 

♦ItQfll ’It:? I ft®t^ 5fT 

^t^»T, >• wn n?fc®ff^’f,- 

^^Ttfir wtc’f^r flert^ «r^’T i 52r«rr^*t 

>2t«rf5T w, vf*r fsif^^ 

^9 c^ ’tfsr ’if^?ii I 


I 

^5t I C^t^ C^ ®T«1?1 ’isfc? >RC?I TO 

I c?»r ♦ff?^‘i <!ftc® I ^5t«i ’r#r<(T^ m ^irf- 

oTir ^'sTf’i^ «rf^t»r =!ff5 f?c^ 

TO I ^'^ ’ito s^tJftr^^f TO^«ti 

^%1 (?!, ®c»r c^ «ir^t®rsi <«rtc^ 'sT^i «rf«w 

TO ^ffl?1 sifts sfCST <2fCS"r ^CS I 

’i^ TO5rs ^»itsrc"fs ^ CT ’irs’ill ^f^carsi sts, 

^ ’ifh si^s «Fc»f «r^<isF ^f%c®5i «rtr^ i ’ii^^’itsrsi ssfcsr 5t ^ "35 
^s^*i ’STO ^r<rsF *iftsrfci '"^wsi ^s i 

^rsfarV^ l—( Tliamns Kenyon ) ^^'9S|tnr ( Windsor ) 
TO irfSTfS TO CVs^ ( daee ) s^faj?^ <ff 5 ?I| cfC-Ssi CS TOi$ 



^ 1 

lr« 

fl^.f C^n ^ 0T^#% ««ff^¥¥t?r 

K 

s?tf5wf3 fsw^c’i' 

>!lWc*(ir»rW Hiillcria ^tCl 

w »Tr«!r ^WJ Ljmi|wy I^SI 

I ’t^^f 3 fl^ ’I’ljfc»i ♦tt^f^urn ’ifH 

{ Pineiil body ) jqf^’P^-T «ltl¥; ^*11^ 'Q H^C«9 

’Iflf*^3t9f <1Tf«lft 5^31 «[sJtcfe3 <3[ C®? ¥3^1 ^^3 ^Cn 

«l3^f5! ^131 C»lt^ ««tf*l^3r3't3t3% KWtW 3-^ ^C«f3 

3^31 «rtC»It33l 3Ff33t3 333 vflt 3^31 3C^3 C3 l3t^ 33fl C'SC? 

•lfir«t^ 33 I vil3d ^33 C^3 3t3' C3Ft3 '2t^W ^^3 

*lf333F *1113 I ^$3t? 3ff C^t3« 0?tt33 ^^3 3^ «ffC? »t3l 

3tc«r 3}t31 3»ltCfe3 f?31 33rC^3 33T C?l*f 3'93tt 3f3 I C3^ mt 3f«IC«- 
f5«lt3 C3 C^r333 3tW3 C3 3'5.«f5 3f33tC?3 ^t3f3 ^»^3 5^S» «f3t«tf3^ 
ItW I «flf3 31 *113 C^3 ‘ili^ f^Wuf f^f-Ti 339 C3r33fC^3 311 

3^3113 3Wt5:-^^9f3 *‘tlW (liiniiUH) eff^f ^ ^f?3 ^K% 3t3t31 
33‘«tC3 33 f?3 3^3^ 3tC3f I 3F«3r9f3 ^3f5J (l)s«cliia) 3l|,'3^"3^ r33- 

r«r5 3t3t« C^33 3ti?W3 3«4 i«l3. 333sl ^r3« C331 f33fC^ I 

iS.Jr 3tC3 3^3^ 3lf^ 3f«^«r3 nfCOf f%| 33 « Ptotozoa 3tf5r3l ^131 

4 r 

ffC33 331^3 3tf,3tr33^3^: ^t3tf3C33 3333i 3Fr331 311:33 I ^5f3 333f« 
C3«^W ir33n^Vl ¥f33l ^3T?(tir33 C3‘t3 r3C^3^ 313 3tt 35^ ^^3 
Amoeba 3t3^ «^3l?f ^3^133^1 (cv st) ^t3f 3^31 3tr«« 
C331 3t3 I <3^ ^f3 t\h ffC33 3C3lt ^ 3^331 ^^331 «rt« 3« I 


«> at «rt<ir3lc3l«n, 4tC9n-ai9i5 c«a aavti Yiat 3 ^«v«tf<i9 1 



on ‘isi I ) 




(oir f 


I 

{<2r5ptte^ I) 

<£f^r*r« '2t^#sic^ 

N^qs 5^?itci I c^t«rc»iU^tc<«^ «if% 's cnt^- 

’fcnn n^ra ’t^}^ "35^9ifr^ 

*!^«T I 

(Klectrinitj/) 

^ (Eleelroii) «I«fK {sjin!>er) I 

^ ♦! <sf\ft^ it^ ^ c^Jtm 

^^^4. fkl^^ C^, ^«(3ir«l ( »iu>bcr ) vrpf® ^c»[, ^«| ^-3Jtf^ 

^f^ 91^ I tat3Ff>^fet>l <ii^? f?if5f si’JFi 

01, f»I5»f^f?ratsr ( Lyneqriuin ) ^itiTQ tilten ^II 

^ca I ^tc9r?j Jsr- 

«(tfn5{ ( tourraullne ) I 01^? f?tf5! W^Sl 

CT, irr^ ^?H051 ( torpedo ) m >Si^ BfsfH ft? ^fW- 

c*f% wni i ^?tnl '^tirs 

f’titcfs? cn, dci> nf® {gout), <2j»rf5n5 ^pfiiThr ^afgr 

W tSfnjy n?l (Kuptatheus) aiig ^itaf ^firf^ 

nl^s, fnc«r«i'®: <?pn wn ’to ntc^ i 

* FniKlameutat Phenomena of Klectriciiy —hy Dr. Sircar, 




vfl^ ^rf^?[?r ♦fg'lw^r >if^« c^ >r^ ^itci 

^3 f^ir®!! c^t^T 

?5rrf^ *0^ I j5f^^fir?r ^wf ^?i*l f«rc^*r 

CT. 5^1, '5W 

H»T,—W515^1 c?^-?ifHf?r 5i^c^, »fl«{5i fv sif^cf -stw 

^t«?t 'Siff^^ 5it®>tr’?<f fw ^fii® 

w ’R>rT«’n <si?t^«ftc^ iitocfi ^«rff^»i^j 

*3[c^ (,^P\%n ^afs mf«r® ^ i ^i"r« ^Fs^c^t^i 

sit’ll «rt5t«r mt- 

^ f»if«^5 fjp ^\, ^5^? j|j|^ ^7t*itc?ir 

«f3^, 

wtw*! I <111^ m 

<(t^^ ’fft ^firisisT I ^flufar ^5Taf ifC^f 

I ^3l«pi r^r*? ^c?i^ ’i?fc<?r 

'Sim 5pf!i^5i5[ I f%f5{ c^, «ff'5^ ^ «{ff^sr 

^\ '*rM«i ^f?Rt?r «cii «tt«r ^ i 

^H'Q ^■*1 ^fK»|5! CT, CT j^r^*! CT’^ ^ 5?1, CT fTO c^»r ’ifm w 
CT c>it fircs^^ ^jT’it^ «iifH^ 

^*1^ 11 ^w®i c’Fcai ^c®R i 

^wff!?<F ^5[t’i®l ?r?[t^ C’ft’Tf^tS^r src^jj fsffi ^igrisar i bo ^ 

3ni*ifB firsts 'sit ^rlcsi*? i <4^ 

mH ’rr» *i^ !it*»tiii*f ’t?i1wi ^fsr® dittos?, 'm 

f^»r^ :^s[i «ifs« «jf«sFf5 f c«(jir 3Tf*r ¥R- 

I srrf’fjis^C'^ «ic^t^^c^faf si^fj a c^ 

*m< 5^t»T ^t^l ^c»it^'« I fisfit 4^ 

w?c« ^Rc«rs{; vfls^ >rs w ^«i 
cut^^c^ sitf’rcaisT I »i=^'2it<rr«r^ 4« i 4f iW 

stHTf^«r <ifl^ Vflcsrsr i «Rt»rw f^f^ oit ’ffiimw, c^rt*? 
»r?p?t< •ivf^f srhH s[?si *nrtc< "^1 ^c»i^ »il*nrW# 

* Whethara. " 

f Whetliam. 



I v-o 

^ <rt I 

¥t5^'9 <ir?l5tf»!^ (3h 4^- 

CTtC’t ^f^^*'®ir?f5t»I^ ( conductor ) 'S { non-conductor ) 

*mc<fr «rff^T!f ’Ff^csf^i i ‘•sttf ^ spHortHf 

( Dufay) 9Pfj ^ffC9[5i CT, • ^ 91^ *nfK ^twrac^' "»H' 

^r«r’Tf?i ^c?r *Ri"»far^ ^c?f, ">K 

♦Ha'S r^«£ffl t ^5ir« c^t^r gefs^ ir« ^9 
91 ^ I c^ «£f^!r 

^r?t9!«l; 01^? (vitrions) 'Q 

(resinons) Ol^’t s^fST Htto*! I 

3PW ^ 'sr^rfsfl wrfw'® ^ 1 f^is^rf- 

'®f?'^*rf^ ftnr f^?»rff%^?9i «r58*t?r ^r^«!,»rfw:^ 

?^9r I 

CSIT^ Ttgl I fwU55T 

3Tf^^ ^t>Rt3tt^ ^ «rff (Leyden Jnv) 

5tHt»Ri fsfs^ ^fir’si «ffti?i c9p{ ^(fws 

«rtc?(?f ^C»R” * 1 

CT %®5T srt?r ♦tT'9^1 ftf, ^^tcar vs 
iftcai ^fc^i’ti^ ^f^sf 

^5ti '8ff^ c»ifit^« 

m 

vev'afir «i^tH CT, ^ ^fl»i 

C9rf«F «rf«^ ^1 

9 

<i»rtf*i« (.% 8 ait?9i fftw I cQ^ 8 Jit^si m«r?r 

^t^»r m «itf *f<r ^r«r^. »»f, ^ 1 c«rf<r 

«t^ ^ CT, <8r5jt^ 

*i< W *itc?r I 

•c^ iror 9WIW «i'® f^]| wNvN cwt *iv8i 

'G «IW C>T^»RV «1<C>I ajf^»l1 

* Whethnm. 



b-8 

(Franklin) iTt?1 i 

51^ ’It«lt9C‘t?r 

r^cn^ f^l 9|t^ ^ I >151^ ^ai*fr %9R ; 

f5iw?r m ^f^?ii f»i^f?c»i5i i cnt «f3!^ ’nt^ifc's, (?fm 

<j5^s ♦ I 

's »rwff ^-r*irttCT?i 

wt^i 5rf^ 3SFt^w?i ^ 

jp^irT^ I c>f^ m f^f^ f^ir ^pffi:»isf«, ct c^r^sitafi 

?^1 oj^ »2n?[?f %t?>it?i«f3f c^tsi 
^55 ^1 5ifHf?r ^n C9ik IT'S ^TW I CT^*! 

W ^^C«f c*lk WC'O? fsj^ <2lt^ *ltQll1 

11 »2r«rf^ fsif^ ^C9f sFt^j, itm, ftfhffi ^«Trf? 

f^i^w «it?f'8 arwtNt^’^ I •fltflf’t 

*rfl^ «f«oW 

c^ih?'® 

nf^ Tt?1 I 

3Pt^51 u(^f5 fit ^«i*t5T ^f?f«1 fsil®:! ®rrc^ ^5- 

C9R, '2l^51'5 ^r?IC»I51, ait?li*l ’ifN 

fsf^ «t^T*r »itf^- 

c»i5i CT, msT?ii ^t<m "Itf 

*1^ ^31 *4^ 31*^51 *f®T 

▼to5( »l3(>ft3TfiPF ^ n'W^ 

^W3T sn, .^< 

^5t8 ^ I «r5!’i?r 3nt?pi'9W9i ^•^c^fcar 

I '^fs ^ ^ ^®»it<it?f*i ’ff^ f’Wc’i 

'5?hF ^Rcstr^^r « f^5t?r W4®i, siPiir «W*f 

3i»f^t?r ’®3i'®i fi|?T I ?Fx8itr 5 «>1314^ *1®! ^finrffic’R, «W*f 

»ttt?R 3rt^, *431? C4 >131^ ^ ®fi(frf5C»R f«T- 

Lodge. t Whetbain. 



I 

>RtW ‘2|6tC9?r ^C9tt *1” ^ *FTf«tC®'fl 

»!^ ^rc^«ii ^»f ♦(tf^f CT M*? CT <2r‘if»to 

*T^? <?\% '2f«tt^ W Wl 

^it^f?r^r9[ f5?r -sr^f^i^ fs?? tff5i ^ 5 ^ stfa^ 1 ^ffi[ ufi^rys 

<2t‘tt^i5<«ic^ »rr<it?‘i ’flu 

’ifc5, m »iCT nw f»rM nR^ fk% ^r^'®irt«t^ '2f«tt^ir 

^ir?I*l W, »rfv C?l^ (lines of Force) ^CII<r <1tW I 

^t?tc^ wcv c^fRrsR (?(c?i'<n ^ ^st 1 

^j’w ’«rf« I 

c^ «n«ltfl?r ^1 cftani Rp5i ^RistM (TI^ (?[% 

faFTil effsrs c^t^ f^l fR'^R^’fl 

t\m I 

«itR ^R'9 cfRrrsR ct ’tRvR?* c<r n*i^ ^ «£r‘it^ 
nc^n ’tRsm*? ^ ^fitc^?r fRi ^R^- 

4w ’wi ntc?! 11" 

‘'ifl^nfc*! snt^'Qm, ater, 

'flt ’fwT’t 

RwR ^^’ta a^«tc^ J RwR 4W f^% Rpf 
CT ^51 firc^, R^ 'sRwc's cafR« 

srr ^nR^R '9 Rtr ws ^tR * 

^ ^Rrsa R^« ^al 'SRm ^•R?afa 

^R^iR I W^’ajif^w 

* 

ntc»rtR^ I 

%»rRir5Rctr I 


* Lodge. f 

t Dr. Sircar ou “The Study of Physical Science in tlie Place of Mathematics," 



^m'QifjRtii mi firjff ’ft^?i ^ I 
mv ’ftiRr ^1 ^1 ^«'3 «Mci 

«f^?r ^r^Ri, w 

's siwi f5T«ri5 TO I »r5r5t?i 

f^H ^ *1^ m ¥«n ^fm 

^Tf^C’^l^ I t>^ ^^YS\ c^, ajCtd'Q c?lt«f t^tm ^ '2f5fil^ 

I «RTt^8 «R®r ^9fifc^?r sicnr® «*f 

I «ijt ’isi^ ^iii?i ^<1 a ^«i-5f?3f ’ff^ 

^81 «i»i«p^ 5^c^i 

^lfSs«rCST TO5T CT, C^ CSItC^ir ^- 

^ «f» c^i«t f8|? cf\t c»iTm ^c=nr 

f^*58^ Ul^ »IS1^ ’ifta ^ ’fTOi ftfm^ 
^tC»It5«n *881 'Sf^^l f^l ^*5C<T?r f^85 «lt«f 

01^ m ^«ft8 ^ *11 

'5<^»nici c^t*^ m f9if*i^i mi% I "iiA c^t»i or^ti Ttf, 

^m\ aif58^C8<l>’l ^ ^tx.^ If8i^c*l?[ ®t8 «iyf3(^ ^ C8 ^Pf- 

^ •fl TOT Tf8?i <rt:Tst I fW ^ 

T^cnw '2pit‘i T^8i!T a Tfisi a mm crf^ ^ nn 

81 8185*18 r8f?['S 8r88tCf I 

^5Pl TOtI^ 'Q TC?t8 f8Cff8*l pf'08l 8^911 

XTO 8<^88 88T) • Tf88tf8®1 88% **l^8i*t C*rf^9R OIT 

9mm '«f8^ 8^8181 «R m\m \%us <jr5jt8^ tipi «8t^ 

• ^ f8^ T8t8»t8 C9|tT '«ll8t8 ^8(88*1 Tto silfM®! I Ttf^ C8^t^ 
Tt81 Tf8»lt8, PI'S WIT W5T ijfer 9!tr8»r, «nf8 8T 8^ | 

C8 8lT9f ‘Tir8CTt5T 8*11 f5fn8l 8tffl8' fTl CtC8 «8T^ Tif 8t8 |firTl8 
Tt8lTl8l8 8TTf88 Tf88t8’WW 8Pfil»1l 8l!f8 8V 4l8t8 C?f<l5T *11^- 
•iMi” (^TtTT) 



«— 01 ^ ?i«i% ^ 5if ff n 1 01 ^ ^«>nr 

«T5i TN^-»iti:«? ^ cFi"'Q i oi^ ^?t iHc*t? ^ >iuf 

wtc»r aiip ^ ?5i ^nntf<i»r i w wipt 

?«*! ^««»l I ^iS\ <£r«Jt^ 

I ?iai% <2it?i^ ^ PffSrs, c^spri 

f^>i(3| f«n ri»r I ^srr^ 

^*WPl <£r«lt*l ^ a, ^'^»Rr ’Jl’d C^ ’3[?P’9 CTtif 
^W5 C'St^M’t 9U 

’qt^Jt’iU’te *it"tf^^ 'srtq 9t?itf^®T i <ltir '•cff c^? !R%ir 

cfii^t»iH 5rr^ I 

« 

^ c?r'*r<iT!i (?i. ?si% «if5 ^-KM 

•ii^ ’ft! pf’l ^w?r 5it9C^?r- '•if® fq^ 

ft®! I ^f'S ’l?! f5t^ vflsisi cu<ti 

*1^5 ^fq!5tfli®I W, S|^5R'6 ?? S|t^ 1 uq^ ^Plt^fl? 

•iw^iw c®i «iil cn ^tc^ir 

cfNi^ 5pf?i®r I ^i?r?r >i9r «ii^iwi fk»i i 

-mm ^9 1131% uit?ii»t apFf5 cirf^tf^®r ;~*«itf^ 

^l^ltlf »43F ®llli1 ♦i'8»n®i1?l ’taiJR i '®<,W*lt« 

vt ’it# ^tfq? i ^tfsi €Vb ^I^»rt3r, 

C^3l!l1'^laitu ififliqf «ITait? ^11^ f5*r, f¥1| ^ 

cff^rsii^r ^ru’qtn nfs* «itarf? i '•itN 

»r(^ I ^99 r»i»?, ’qjti, 9^9, ^'sitt? |f5iii «rrr>ic'® ®itf^»f i ^itf^r 

(?rt*ii5«l3i^ cTffqi^ ^i^®jt3i,’^^ 5r-cl'«il3i?i ^*1^11 ®iif'jf»it3r, <i«5rt« 
fvei ^fut^ ®ilfjr®r i ^llii cwf^r^itsi 

?F^«®tlf»I 1lfq®tllg I f?-l »i3l^ ®tN ^1, TfH ^WC"t 

4fiic^ sitN^ii^r 1 iFfiii'5 ®tfihil c<f»r I* 

futmu—4^ ii3i%?r f?»if5f5?i fi5®r i c»r ••nsiw 1*11 

•Ffir® I wi{9 'swH ^^-<£ftih^F^ ' 

pf f^?1% futfi®! I f9 jqaiw c»i is^?T's, tsrfsptvf 

¥filftfl»l I ’XWl «lf^ CT 1*11 fl»I '^T^l srfsil ^*ltci f^- 

fi^ 9 finl 131% *^t^v ^ir cifiitf^ I ^vspf 'mviK ^ 

A9*t I-'Still i5titi m9], Mqrsi, ’ifiai'si^'ec^^f 



Prssi^ I 






I uit w ^(?i w?r fsrfir^ 

^r?ntrf ^f»nl cn ^ I ^ «H'«f*T I oit ^W?r 

I ’^fiTQ C»T f«n 

c^H ‘fl^ ^wt'® ^tc*T ’3?p^ ^w ,f^**n <sim fm i 
^ f»i^i ^^'®, r^i c*! ^51 ffro ’itf?® 5n ’ww 

’It??'3^»i cwt?? «itwt^[ci ^*101 ’r’is?^t?n 

tsfc^ ^t?r *11^ CT, cn 

’^CTtn 4f^jt<iTt?? I c^ ’I’l^ ^ oj’r*? 

'st’it^ii I 5tf^ »itf^r»i ^?t*r?r mm 

'(?[ u(^fi» *ffta ?ii^ ^"Ti I ^tm 2— 

aiJjr ifflij C^t?? ^T«r^^t3 '2fW?^C? f®?? ?tt3 

’iltftiii f^r^ii fI *«?F ’itst^ ?it«f^^tw 

I ‘’1^ ?tBf^5ftc5F ^fij5i‘n?i5r '^zn r^ijftR 

^^t»!’pfiiiii f??®? c’ri’t?! Bf?r ’JtanI ®t?ta ▼ft®? 

^?FSI^ fvs^ I *\l^ Cf[ Cft^f 5?l ^fiJ5l ’R'fl’l?? ^\V9 

»itf®r»i I irr®f*i *(’?sT '4t^t?F OTtif ^f?!ii ’5?^^ ?t«prat?r 

4rt»rf? ^ «rr??55! i c’i’rtw ft®n, ?rf^’3L^, ^^^z^ 

«tcr?r ’ifttv m ’prN^ i ’l??9N»rs? aiTar w- 

»!^ I wfvi m.^z^ cnt^ «i«9tc»r fiin, 

ftsi ®t«nprt^ c?r<rti ’?t^?r '2f®Tt^^?T ’ttf^ar i 

f’TTlt »2it?fwi ’fl’it^’rl ’pfift® --“'’^*rt?r »flvf5 

5t^ f^M'® i W?®1 *ttt^t? 

«i1»n fw»i?n I 'wt c?<ti firTO i <*rRf»r^ 

’itf^w, ^rf^ I” ’I’l^ 'Q 

f9{^ ^fiit'5 ^«n »iTf»f»i I “ftfti^, 

-si^tH^ m I” wf'vl w 

«rii^ Hniiti ^vvm c?! c»it^ C9it®5t nz^ ^»i, 

?i®nprr^ 'sw?? fm ^fi®r i ^’i?? ^f»i»r— 

’tw '«iw^ (wrtf^ awi wrf^ 

®tf^ ^ '^rt^ i»^c5? 

ffwtf ^*1 ^»ri ^ W 'e ’rt*w ift^f 

fitful 



^lOTi <2t?R^ I (?i w <?tf^- 

f^ oiJpwsT’it^^ «srf?(1 <55?it?i »2rK*dTO 
•Hi f%^ C^ C»I Stft «RPi^t5l I 

Bl^ f5|>5^ <fl?|!* ^lar^^r Sf^PlfWCTg ait«T- 

r»i^ ^ c^rf^i «irrc^ i 

^c'»?r ‘'isi ^«Jtff3 r=!f?[!® m <2i’^t«i 

’flC^ sfl I W*! 

3151^ 1^1 srf^pf^ \S ^tst^ f^®|tfjg V(|C5 

c^*f ^^*1^ ^?i« ^=ii^ %tg 

cw—'srt^its^ (HtRsti^ I <2r’icsf cn c«fRrc« ’ttRu ^\, c^rRcsr 
^B|f5i^.4ttg i J3FW appt c^tRc®^ fm '5t5tg 

^^3Far I 1^ (?r ^t«tt^^<!rc^ c^m ^<1^, 

^ItR ^r*f^ »lf5^ ^t^t’l *1^1^ =tl 1 

c^rf^ ^i[t!pff«r5v 

'srt^’rt?, ^f<il fR '»t^?r ♦rcfe ^5i 

’iw »ic5r I ^ apc^t >!56 Rr0^ o\ c^tR^ 

f5^ ciff^^ ^1 45151 c»ftf«t^ 

srfRwts 5RW'e 'sW? ^'\ i 4’«t5T c«f^l ^ «i f% 

^tw Rc^ ^51 <1TC5 I 

^ w^r 4^ c^t^f5« *1^11'«r®Tf« ^*fl« 15^- 

fw^i \ 1 ^^5Rr m ^I59f c^i c^f5i 'sfsit’rtc^r ®i^gi i 

Ri^sjl^l «Wg ipEl^Rf ertfsic^ ^R?!! ?'» 'smt’i i 

(71 aK5i oKJf ^ %f^ »w«i srtsTi ^n 

5fRi^ »itR»i I c*T mm f5^i^ 5imRf ^sj Rm i 

4^ w»f ^’iw ^fm mf ( 4^«f?r Ri®i 'Q ^st^n^r 

4m «Wt^ ^ »i’55i «iciiiH5t?r 5Ffii»r i 

d>i «rtR»i5n i w ^m«! ®t*t ^t«r (5j c?R«r ^jTtcw siftgi ?rR- 

fftl 45|« I mil'« ^51 ®m3 CVf5» fR<rt^t- 

5r<(m ^fts 4m^ ^ 5it<Jif»iti9?r i (?\ 

•k 



(o?l »R<U| I 


•feo pTSltif I 

^t^?( c^ ’srw I 

aKi ^ ajpT c^ C!i<ii *ir^ ?^«tr5»r, c^ ’Pf'® CT 

01^*1 ^t?r*i f wv^ arff^^i i ’^t»iTNft« 

'8T^t?J «(t»^t ’fs wtt? I w 

PI f^Pif^ vfi^ >iw ^itf’fsf I <iit ^¥?r 'Q ^?r 

^Pi f*i?t?F<i c?i<ri ’IPs I cn *1^ ’fcs?! 

’TO^ii r5ii:«f?:’v c>i^ ^11^ <£rfpi i 

5^511 ^c?hiRri ^icsr ^ 

^9^1 i2f^^ aiff’m I PI PI 

’iw ^ PfRps i2i^!i^; f*®?! ?ltr<ii^ I c^it^fihi 

^<rf^JT ^hvs cif^t c^ «, r3i«ii c% 

PI c^ iii’f ’F^n 'Qfjrs ^t^tpnie f®sif? «i?»f «ittf^^' i ^«it9 ct ’iw 

9|t® ^pRl^ I japs^ |f^ »it^tsi f5^3f^ 

^?[ *ic^ w«, 5Rtc*( <2rt<5ii ^tcsi «2iK!iti:^ f^ ^tcn 

^r?i^f!f <2fK5ii *2^1^ I «flt 
ni’t ^«n I ^ 

M I ‘^f’l 4^f5 ^?r Rr 91 i5t^!r Ric^ri 

?^9i f 

^‘«itfsr pfRrc®jf^®iN, c>it^ fs^ C9fi^ 

'Qfsrt C?f«(C® «il^?li*1, fk^ 'Sft^PRI ^»IT 1 «l^*’f?l ^R: 

^Ri^it^ I «rr^5 ^ c’l^w »ii^sR j pi 

^vRrai I 

c^li sitf^sT I ^W?n ’i?i'''iPRr ’Jb? 
C5^1 I ^iTf^ Pl^ «IWfRl^ 3^c»itc^?r ^if^ 

^T9 v^ ^fg»rpi I'* 

f^0p«) oresi | mt bltsT-C?i^?PRI atf«- 

^*1^ I fsic^ ^R|^T5 5pt?l1 CT, ^nt Plt^ft b ▼fl*! 

f^®t?i |Rr ^Rr® 5iiWfa\c»rt¥ 

prRw?i «p5it«Tt9 viwj i c^ »wpr ^st?Rr f*Wir cnw 

^\u ^?i#i^ ^*1^ ^C9itc^ iRi c?Rrp5 *it^, pi^tifq n^r® 





wm c*(N«i eitf’rsf t ftairt^Tf? «R*fl 

c?r«t^?r ’teg 

«St«c<l erf^gtg 0f® "st^fg ^f^®?|q5i 

’ifht ^»t?ar egf^gtg ^ ^^eg» f?gtg 

TtCTff fvc'S gfgtgfg ^sjegfg gtfg^i ^s^tg’i^c^ 

f^^r—“^gtg ^^rsg f^^’t!” gg^t ^?tg 
5R5tt gi 'sM’t 'srt^^t’ftcg <2reg"r ^fir«, gtcggflf fwgi '®t^- 
\w^ «itg^ sittHTtg I ^tgtg '*tgt*t 

^Tg*t gfi ^*gtg g'^*ni 4 ^ gf’t 'sfcstg^ cVt^^c^rt^- 

’W ftsti cn <ii7pf5 »f^ grjijn ^fff^ “c^fi^ «i«Tcgg 

’ift eg eg gfg ’vfg®, 'stgtg f*rgg c?c»r e^^g^ 
«rregtgg g*fgt^ ’ttfg^ ’tl \ «[<»Tcgg ^g^fS stfg 
geg?g W ^fg ^regeng g^^ ^ifg i” »gt 

f^gf5 ’ift «igeneg ^tgtg 'sWt •^ig? nf[z^ ’tfgg'® g^gtf?«T i 
^fg^ ^tgtg 'sf^^ »^ig? ’(ft egfge^ uig^gtcg ^f<sn f%^n, fsp 
^fgtg ‘4?«f5t m gf^igi i ^1 ^f^g*t «ngtg «fgftg 

«2tr®ff^ to I to atcJTt e?rgc® ^'^‘fgsc’t ^g^f’i to, cg^gt’f 
fgNi^i to^i 

g^*1^^g •??( g^c^ g?tjft®i «flt^fg ’ajieRwtog 

fitto’ig' to I eg eg fg^geg fggrf^tg ^fg^, «gtg gtg^gg wgwf^egf 
“nookie^—Ciiew key-'Bitog 6 tfg) gfg^ I oig? ^fg <2t^g»r 

m ^gfg ^"rig ^gtg ^ « ft ^gcgfwegg 1 eg ft ^Regtotg* 
ggj^ gfH^ ^^gt gt?g geg ^fg^ ^g? to «Rcgfwegg gji to 
g^to, ^^cg»^ g^'TB' gig g^fg^ 1 

vfl^gig gftg gi’t ^gi gjft^ eg 'gtg's gtgtfgg f^g ’vsri g«fg^ 1 eg 
«iigF gg« nti gffgitto eg, egffg gT^fg^gn vii^j Tgcgg tog gf^g? g^t- 
to, toig «icgg^ egt^i to 1 eg oit gegg ^gg gtgto ^ggi 
g»to I eg gg? g^ig gt^cg gt^gi eg^ggg ft cirf^gT- 
to, cg't ft gto «(to ^gi eg gtgfgig «itog g^ggi ^to 1 brt^- 
«stg«f8tg gto ^g^’t g^’it® v^g ^gtgFtoi, gtgigt’t ftgg e»rtfggs-’it« 
gjg^gi gtgtfgg, »flg? tftf^fgito id gt^g ^gegw, 

cgtto, fgjg^i ft::g?gc^ gfgg^ gtgtfgg 1 



I 






^ ’jcBSj I ^t^rhr 

»RW bltf' (?it ’RW?! vfl^ 

>£fr^ ^ m] ^?ii ‘fl^n fI 

5?Htf^«( <tfl^ m ^3T I arn 

'Bi?i«r I ftc®iTc^if !5^«i j— 

"^«r fK «i^5r cwf^c^ "it^^rt^ i oi^fS ’fi'f ^•f 
ft?itt^, f%fc^ 4^? •<^?r*i% 

f^<R1, ^tm Bx ??'^»Rf I ^im «?Ni5^tr ’itT^ ^^5^1 f5»i0a ^•f i 
f^tc^ C^ f^5ta ’^^■'5 I (7f •si^S( *1t%-«*lt% 

»2t%3'Ki mt, fwit^v^ ^rfj^ir 

asflatr^^f; «ii^? t^\ I 

c^ ’vfar® ^at- 

f^ I ^£lt faii:^^ «r®H nf\^ ^’t ^tii f^rf^'s 

I (71 nf^‘«'s I 

cn «(t?*^«ii’i at?E*i I 

<7Ft!i ?it«n ¥tc5^ ^nfrt m 

^fa?tf^5i 1 c?{ «rstt^^ CTtfi ^‘itta m 

1 (TFtire f^^ siwr ^ 

^sf'S l[r^5[tiT ^fil!(l r^isf^a C5it?r *rfl ^C!(t^«| 

^C5 !ft«r^P3r[c¥ i 

ui^ fB^ >i?<i)i ^im <a«i® I 

cn ^ffii^il f^c^fi '2t®tw I ^fw <?f «tff?1 

(7Ff^«, ««t?r 5?1 'st^c^r -11 

M 'stf^ (TFfn^ I ‘fl^ai‘1 

'®Tt^C9|^ CJ\ «I 

ti»i%a w.^h «T«t^j ntw I f«3!0 c*tt«»i 
fWg ‘2f&ai’t«F I ■'St^t^r ^ ^*l c^^f i c^ ’ajw 

^3? nvn f4f9*itar ^^fff^, cn fvsti «f|^ i 
CT ttjw v<c53?r 2if^ (?!^ ^^ 

«r»»i *flat KH^i ^ ^ I iflt *iOT^'e '«*< ^iflffci I « 

W ’^nitifsiv I '0*pwt) 



I 

(^) 

*5^ wt»r ^'QSl ^ •itff^*!^: 

OTP^ <rfc^ ^5tc^ I ‘flWCi vSTTfST®: W (?Fpi C^JT «1 

«rOT orf^^ *r'e?i 's'W^ i 

«t«!rai^S f^sift 'Q 5^5 I «R« afe- 

atc^ I ^Tl^Si »ilata«i'5s at?rtw «t#5 ^i 

af^atcw I 'sn^iaf cafa»r ^ nfa?iti*ra f^f^i i faiai ca 
^wtf5^^ fta »i’?1w ^I’^itc’i’an fsfsi'Q >i^tcwi ^awtat 
^la^a i a'N’vta artstft ^ 

«R >itatac*nr ’r’6 ^ ^a^sa i oi^- 

^Tatal *itf<a att^j «a^ ai^, ca 'Statal aats? aai ^•f»ifa 
^rwa nfa ai i ^alai wtcaa .^^^1 if^ta ^T’T ^ta i fai^ ^awt- 
fa^ ^ta aa f^ait ’?iSa ifafc^ *ittaa j ^a^ wta cwf^aj 
arf%ay a^ai ^jia I aw aw ^c®fa cir%'5 at^ faaia af^a^ai 
nc^a I aFtw^ ^ata «ia^ aFfaata aFaastt atw ai i f|^^ afaai- 
fiftwa—"«itra wta-a^^-caala ^asia® a<«a aFfawfii i” fa*^ aatai^ 

( Ciinute) a^wa Bfa^tfsa Baja's ^Tfaa^j fa^a a^faw Ptraatficaa i 
faaa aw aj*i ac^, «r5jr«w a^w ^ata aita «ifaia»tat «l «rra 
at^ I ^'sifaa' faafi ai a^a fawa af^ ^farai atia ai i acaa a^ata 
«rtai ataa ^tata a ^1 i »a^?iia a^w «^ca wtaaia ^af^' 
a'Sii ^a«a i ‘•^ca at? ^wlfra^aa '«r® 7 faa» faaft ai as? acaa, 
^tai a^c»i tfarcaa ^af® 'epwa i fa»ar ^a^tfaaf iif® a^ ® faaft a^c*!® 
^atai ca ’aaaaa a^fiial as^icaFcar ^4taa aa, '«*it^ ca a*®®t^' 
®ta ataw ®tai ^atai fatta ®caa i ®tca^ faaal afaai, faaf jFa®ta’ 
^tarcaa faaia =^1 at^c® atca, wif^ tfiaratc® f^fa ataa ’Tfinii 
’aaiaa a^® atc®a t ^tata ^a®na ^•tfa®^ tan na®tw naFatca 
»ifttta ncaa ai na< fan na®ta a®S? ateai ^fl® ®acw «tatai 
nfan «i®JHi ncaa aii a^i atataa®* fan wa®tw ai fancn 



>8 ^ I I 

^ arfaj I i£it cf?p^ 2^- 

fs^i^ii »«;<rf Wff^ii 5^11 f^«f?r «fFf? 

vftl?11 iJtCTSI 5<1, ‘irtf^C»I (?l cw m 

'•VW^ fsw ^ai^l »l^ 

•Wi ^1^1 I c>\% ^5tc^ 

«(ti:^ I »St5t9i ^:^tw 

’ll I fe?I^»«fai59, =1^513 

I ^5t5i aissrt^ ^ 

»l^w ^ ^ I 

^t^tc?? ^ TSTf^^ '^1 *n% w, ^f?tcTf?r «i^?r f^?f 3fti n^9i 
^Wlfs^Wil ^5'Q H'Sil 3it?’lt«»IJ*Jff I >•• 

’RWQ cHi«^»ra 9VS ^*<i-<2fff\g f^sf I ^^tc??r 

»lt?»II CT «»t5l'0 C^ *ltc^f<r I vA’SIFl®! m 

CT c^^si Hflwt (?i ‘2r^f5« m 5tc^, 

fii^tfi’® I '^im'Q ajs^iN's 5^:91 

^t^la ctW’I'q 3^’ai m 

^"IKT® f^^*1 *111 ^^ISI'Q f^f5( 

'5t^ 'StW^l ^ I f^fsi '«lt5^’"(f’>l?I I ^Tf?I5I ^?t?[ !Tl?[ I C9|t^- 

»n«ft?[ fsfji m.'^*i ^ I ^aitf^?F ^f^fsiM <i*rtc<?f «itc*if^ '«?p^ 

f5?i^ «f‘rN1 f^?r ^f?n^ <it^it^ '«iti?c’«f ^1 ^t^stfOT^T 

CT ai-Jfl^ efSTRt^sr ?rfif*t«r “K»reka” “Eureka” ft^-^ 

f^tfllCSR I ’FtCSf^ 

Hwwtfs's >^9?, «ii^? 1 

’!t<lt3«l '«1 I C9lt^ ^1 «f<«f sitsrni 

^»lf5f5^l 31tl^3(tC^'c9lM^^Wtf5^C^lM1 ’tt'S^I fTfl fVl '®t<[t^ 

m ?>tii ^1^91] I ^■^^^ ’tf^iaN 

f«rf3W ^?li:9R j \ 

Pf% caiwf^ I 

4tit^ «itf^^ ^?tffc»i5? ts® 

?Ffirt9i n^cs ’trfsc^ I ^ c^»f fi8:»m 

C>l^<1 ^f|lltCI5Cl ttm\ c%^ 



I .■ »«■ 

sn I TO srcs(« ^ 

fl'% ini, c»rr^ c’fW-^ c»itc^ 

I 

to, ^iftr '£fm^ '^tto?i ^ito 

5ito «m^ in I «£tt5tott»Rr w ftto cvQft 

^?(«R c^il’p ^’?wtfn^‘nc‘i!r ^v\ i 

tol ni I ^f?t?i1 ^^f^^^’lc«nr «iti fts c’ftac^ 

«tto ait® «im ww I n^ toN'® ^jto 

fn?"® w «ni »rf8 I »r® ^to «ni^® fimi 

^f?:?itci, 'SfTOc^ c%i^ «itotf^ I ^un\ c^ita^ 

• » 

^®trn’<p’i1 cTtiT <A^ ^tr^?r fiit*! I w ^®c® ^itor 

cf\t wtf®g ^to I «iTef «itwto 

*jr«r% I cn'^tci? ‘Sir® i ®t?[tc??i ^ ^ 

1 ^ 

^^«^to Tf^i ^fi»5tr3i®i ^1^1 to fwiT 


'S «rft:^ ’ff?r*i^ i 

51^*1 ^to «itc^i c?? ^I’Fi 's «r» ^ 

I «it*rftw?i ^to ®T% ^ ^fiiTTir ctfHI «rf^cn ? 

^toi ^?1 ^to -SRI ^?Ri <rtf¥ ®w 

«iWonr brto ^i ^WPnr 

artsn 'snst!! "ftltfii’v's ’itnfn® ®ttr ^toni ?ff, 
'® «t?n i2R5t9 <ilc^ I 4’vfT5T feTOPRi*®iJ» 

wi ^ «it^to ’itoi’Ri n% 'RMtCT!! (?r ^nt? ^rtm 

®tirhr «re®sr TO i 

’ «i»ra ft® ^®r® ♦itw 1®® ®t^ ®TO ^ 

^9 c®Tn® «r®t?i ®t*i8f*R TO ftrn ®(*1 ®i ^ ni ®§w ®tor 



C05 


^ ^ir»iw wtsita??r »rl^ir «l?rw m « 

w »«tfw ♦itw f’p^ <Uw<r ^ «rrfTO 

*«<i^< aRsr fw birean, ff y 

«jaT'« «W ^Pi «tf^ 

f^i ’fcfe ^ I ^rtcsj?! 

C^ TOV f?H 'iTtf^l^ «1tw ; TO 

w’l' c»it’<i' «i«rr?tw >*.i* ttf^i <irit^ I- m uTO w w 'e 

^P9 <2l^t«l VH ^t^l ’9ltC»lt55^1 ^a1 I “f^wtt«i9*’ 

c^t<f ’BR’1'9 c^HTOt ^rtar (cells) i* «ilt- 

>1^^ CT»i5i w c^'t^f’i w? ’®i5 

^[W9 aitaj I ^«ltc?? Cf K CT «lttl 

'srri f^i 'flt ^\iw. 4^? 

. or? frt ^«it?iw?i «rtiii I >i5?t65 «ifRii W f^tw m 
^t?! !it!^i <2iTO c*rw «ww?r »if^ f^f»nii vnt 

CV|^«f»I?l fsi^fe I nf^ wf? af5i 

I w^it CT 

y . 

1 ^1^5 ^Vs atw I .fn <ltw?f 

’j? ^ *rf^ ^rsH 

I ’rr«ft?i«t®: ’wsfircR?! cTO^r»i ^«a ^ ctohN wn 
«rf« >^11 ^ c¥tw3 ^ttt^ I f^i ^tcwr 

CTO ^ ^n ^ ^ cTOuf’^ «tttt 

^ I c^tCT?r mm ’<tw^ «it*ilc?5 f|*r, 
•ifv 1 % ^*1 «n uTO 

’!«« »WC5 s« ^ii»i c*ri^ . fi^TO 

»llr5 TOa TO CTO C¥(^ f 

"Out of nothing'coroeth nothing'" TO«1^ C^TO 

%TOt*^ i t ^ TO« (TO j TOl« ITO 

ifnvs cm nc^ c^ mm TOi 

WTO« -SITO' TO1 clw Cft^ l^N- 

'•c^% m ’fc^ V9fim^ ^ u j c|8W fgp 

^TOI^ TOni TO CTO %TO fip» 

m^\ C^^TO«>CfflC^^C«f«GlTO1TO«TORK^TO j^ 



brf«(¥’«Rif*wt- 

rti >fTO 

•iiwi f?Wl ^iTilW » OI^KI CT^ 

<rf?r ^ «’ffv war^ «^«rf3T^ fs^t- 

^ <»tC¥'l ^pm ajfiwrf^ tfw?r *tf?‘lf^ ^ awv ^ 
^ artc^l faiHc^mc^ 

^ factCT^ ^ I «rarCT^ <itv 

^rtfV I asif^ c»itap air®^^ ^mn\ aftw <itc^ i 

arfivir iPf f^fii^ m fesitai mm «n»#t91 fv ? 

m *lff*ltc^?r TS^ar ^'Ip# I af^ »fl fawr ap?f »|t5t^ 5^t 1 

* 

tr«nr Tr?i1 cpm ^rcara? f¥^ ’i^tarsjv m "ifiNt*’ ^ ^ art^ffe 

I a|tt^?r ’Ifir’ltaf actw 

irST^ scara aiM ^\ I 

fm cai»r an f5^c»r atlvaUK*!^ 

« 

^5f ini; 9^^ aitm 

fai^c^^nr an ^narfcaFi «rtanw?r 01^ cawaff 

GTcn dyspepeia cata Vi v« 0ft5(?r «itci I ^fffara catc^fa 

awtw^taita f^ca «ia[c^%<!rhe afinrt 

afltai '■rtata ca cstc’ta ^ «tai ^wa arev ^wcat^ 

m I ^cafca>^ m a5t9t®Tf^ ^ata TOn ca orfac^ alvfa^ 

VI ! wfarti?a cwcHa ^ca^c?f ^ ^fg?n atc^sj ca til 

^ra«^a aw ^ratai aatar a^faai atc^a? \ atvfaa ^ai acala 

faaa « «rtiw^ aca ^ a^a afa^caa faaa ac^ \ «ttaai *ra^aa^ 

mai^ mi ca atat afa^a f^a 'stai ^a na^ atf^ i ’apw 

awa ^wV^, ^aatai, uia^atar ®a^a ni ^ a^ atw f 

» 

F^Kaa f^a ^aaFtfir®! «a^ ca ^a^ca atw »itnta afa® fat«f« aa i 
atatf afa^'^twa fa«tcaa aacf ^ataai aai aaia ^rrcat^^t ^a i 

■r 0 

a^rttar faaica atata afaaj atfaarcaa ^aai itMi f^'« ataai orf^ 
aft aa^a apfaai ai aftia a^ aata “aff^” ai "aft^ftar^ ata * 
aiTOipwca'WraW-arfaia^aaia%taataiaFataa^cwtCT» 
atfaai* acaia^ acaa al aftatna; acaa aaa “f^” atf^ aUt 
atai ftatci a aate «ai ala i 



from I 






Pawlow^r ^^c^, h 5 ’•ttsr 

^U>\% artf^ (?(V^, «tC*l “arsj” ^It’lC’T I “ar^” ^ 

*it5^‘l*m*i “»rr«ii” I "am «tt’rhr” ^<n fN^ ^f!ic»r 

T^m ^fuz^ -m i ^'Sfff 

s^ar “Psychicnl secretion” ^ arfsrf^ !Rf^jaitfl*l I t^TffT 
^ I *'«f»T eftajl f^Sf I ajiatf^ Pawlow 

•SPlt*! ^1 "»I4 pT 

C^«f I 09 JP9C^ *tfhf1 

♦ 

•©far ^tcay^ cfT^r® 

’tt^^fi? « (aiari sif5ii '« ’itp’vi’r) 

I 

«!ll'«rtc?rt *lfil3ltC‘l ’Xfg attest <rtC¥ I 09 HMfl 

c??H ^ ^«!n vu’i « ft^?r <it^^ af®%^^ 

■rrf^ ??[ afarw ’f^tl 

m ^ C?fN C?^1 Ofl I ^*1 ^!r ^^CIT 

c^tfeaptl^ c?rt^ ^ ^ ^‘ifi \ 

f^t’t "t^^r ^?3ltCaRI fro ^PRII «lt?[tC?Rf ^ aiB^ 

*lt^«1sitf^l 01^ ^Sf 

CTafs^ ®t9F C^m I ’fWtII ^ fyy t ^ 

^t?rrwi 01^ ^-^]tn ^ W® «W? “Chew as 
many times as you have tcetli*»a WCf ^sWl^f ^gt I 
»rtG? c^TQ^i ^ci “CT ^5tc?nr TO ^jtroji 

t 

CT 09 ^ ^’(Cf"T f^ Wf “ftTOTO 

*lli^ oi^^?r ’tU’Fl apfirai c?Rc^ f^? oi^ f^t*r TO«nr 

farcsj Hta^ ^ ^ an c^ ait^ stc^««i 

^arfarror ^afl ^%'5 C^OT *f^5f3T C?C"r?[ TO' 
ait c arf ^ TO 'SWfH® TO ^ 

^ Tm\ ^ ^ ? 


* The Action of Medicine, Lauder Bruuton. 







ws H5lt?t3 >p?c^ C^ I — 

«5rrr«3F^’»^5t^ I c^?f8W« 

C®t«fJC?t^t^^t‘lTr’f®rf¥5 5? %51 ^ffV'l— 

w^ CStaR sn ; CSfBR 

^ 3ii I *rf?flf5’*F art’ll i «fl^ 

fifl 'Q c^rr^tfw orrt ^ ® 

5^11 wc^ 5 ti I ^r?i?1 ^cwi ^ ^c»i cn 

'»rt^ H?r>ir c’it^«i« ^n i ujjr ^?rc*i ^ 

3p^ C^8f5C ^ i 


ai^ n»n 

I ^51 fV ^ «n C^ '6^^ BEtf^C®5T ? ^iir® 

feci c?t*< I Pawlow it% 

if^?l1 «f^r® c>lt Psychical effect ^ Seeretiout«J?| 1f^ 

^Ci ^f^tc^sf I «lTiT?r iti iiR 

c^ ^ c’ti^c't^r ’ititiT icf i 

«tpT3i TO '£rt?it '®t’i'W’m ^^r® 

®^TO ’qfS?!! I. «ititc«tT c^vs, ®t?rc«t^ ’fsi 

fefr® 5ic^ I d *rf*5f®j ^fgc® fetihrf® 

^W5f sfi 1 c^rtTO^ ®<rfit#l 

^itC^I <IW?11 Cit*f ^Dinner party CTff’^^lTC^ 

»rl’>FJ fiC® I ®«oC^vfl^ ^f5C®Ci^ TO® 

it® ^c?r C®t*l® »lt®l =lt^ I 'Sltitcw?! TO’m®ta^1fri^W iCSftffllCit 
^f® jif5ii itc® I ®lTf« ^t'Qii iti TO cn ®m<i TOtfi ii 
’ll ®tc®fe life's ^51 ii I C9 fiici ®ic®fr i® fe®,® m) c^i^r i 

WPT ®®’11 t#t® I ®^®! i^®J «ISi5f>T: ?1 C® Ifli fi 

ciW ®iffe ci 4® «if® 3p®®®®j I ®TO ®[i®® ®®®i 'f^®” I 


c®t®® ®fic®, ’f*® .c®t®®®tc»r ®®i ®®i it® fef^ 
TO I it® ®to ®f®r® ®®) i^5l c®t®i» ®fTO TO 3p® 

4 


c®t«R TO® orti ifelitc®! 
c®t«R ®it^ csii: I 


f^fh if®tfi it TOfll <i®t^ TO 

'!* 



iiP 51 ii fe^tdc® ^ feTOc® TO 


fifi®ii®l®Ri TOptITO®®^ I ®^‘% TOrt®< ®®Hf® i” 



o 




I 

“e8t5*i »pf’•to ^>tWi i 

W fws^^ ^Wlt ^ I"* 3’^5t^ 

^?t?r I ’»to ^ 

are?u? ^\\ «it«r^»! >1^ »RW?r 

'«^ 4’^ CfR 

4r« ? 

»pw 5^1 ^rti:^ I ^tft»n orrt^ 

altc^itw ^wf TO TOtf^nF I c^ c^^rcw 

«if^ ?Ff?i?ii ^ I RV ^*lhi :— 

ftwt’F*!* I ^*9if'^-srrftft9ift^»n?hit^ i” 

ffer ^c!j csT«f*i Tftisf ^3 %5®r ^ 4^31 ^ctc3 fftr 

^\ I ^t3t3 OStefv? 13^1 ^ fTOtft TO I 

^ ?ft TOt3 3F3t« TO I 

F^«t3 «£f^:f 3ft3tft Q\ ^*1 ^ftr ’«ftl®3 ’ift^ »lft1 ft«l*l ^31 «rtC3? \ 

®lt»I 1 ft TO ' 5 tTO ’B'Wj 3 »tr 3 ' 5 ft ^ ft ? 3 FTO TO 3 I TOtW 

“tt” TOft TOn, TO31 ttft 

m « «t3lll ^TO«11 (?f ’«lt3[ fwvtj ^*1 TO *^(1^' 

^\ TO!t3 fta[*l^ 43i»t ^ TOFI TOrft 
•sITO^b: Tot ^ ‘2l'*Pt3 •sfTO: ^31 ’^TOTOI Iftl ]|«t ^ITO 
^3S^3C«I3 C?3I TOft !Fftc^ fftw 

TO^ »R3 "ftR” TO’f "5131 TO 3^3tc^ i TOr TOV 3ft3l 
’TTO^ (cEsophngus) 331 fpi TO^l^ 3tftl1 ^11^ TOl TOt^3 
3t<n C»l%^ ^TOf35 TO *m ^3tC« ^^’?tt33 TO?^ ^33 TOT 

TOnr ttTO 3ft3t3 3^ 33 ^3tWf 'f333 TOI'" 331 TOII 

*‘ft33" ^ TOM'S TOwf 3tw I TO3t^C'» crow awT 
“fro” 3tc31 

• 3t3t3 'S TOJ^tr3'81 3TO 3t3t^C3 33l fftw I 

' * •<'aF3»rJ) 


TOft^Sf 35*TOt^3 I 



^cw <i^'e’!#?’( >2i^f« 

« 5iff?UTrf*iw »i5i«F »!i f 

»iaiw (Wf^?tl^5? CT *<l^ft 'rfw^r ^fH?I1 

CTf5 «rit^ ^ait® tt^n *ite?i ftB m -, 

^f^*I 'SC^ C?<n si? I ^ISCS l^ps? 

cs^tes cs^tlr® sTlS'ofarw 'stis ?[ft?l <*ttl%r® c??i st? i ’"fs 
'BtW ^f»l?1 «HfW5 ^tsls CW’*11 ?T^c? fvsii^i'? ^?1?^< •?^CS^fS 
«ti:? ?^c9rs?5» ^M?l ®iW^c^ 

n^tvi TO csf?9r ^t?t?i «it^c»i i ^ sis i[s^ 

^tts <2isf^ stsi svt ss fs¥»r toTss 

S^SlC^ I fser SlS^tSS SC*fs #1SS5C9f? st'fs 4^1f^ Stf9 

Slf^sts ^1S*I<J CT *3L’^tf?'5 *2nrss?1 '$1?J?1 % ’13P ^ 
ss sii 

01^ SSf^ »sn%S'3lS^!^ fiRSrSC^S ^Sff9 ^Ul 

^is^ls TO, sss ^ nfte ^isIsl-fti’Sl?®! s? \ 

^sists ssWn®rr^ ^"Is ^slslsi ^85l?prrcs-rflcss s*r 

♦(fiis'#*r ^fsc^ *11^ I ^ilsl cs^w ^551 ^51 cn% sfts?s sc*% «i?j?iiS 
S*f sis*! I tSlfsSC^F SSSi^ (Chameleon ) TO I SS?i% 

«fMs oiSt 41TO ^ t ^Sl?1 "Taps SW ^ filflS SffsSlS «f® TOfSR 
S[N?1 »«S? ^5^HlSlW SiSl S'T ?1?1 SfWj »ilS? ^sfisTs SiSl 
s*r siss ¥?^: ^?piss^ <2iS9r ^st^lllsds sv 
TO S^lll »I1« TO I 

Slvts R. p. Puch m.V^ CS SSi^ «Fl«t« ^fhsjfiT cs»ss TO 

■(apsc^s Tors ^jlsf^ ni^ts m% cs fss? to to 

TO, »«^*r s< sf^TOi TO TOS1 fw fsip cTtss few w 'e sffe 
SffSC^TOl 





^c«i5T c^ «•![ ‘flt c^ ¥ nfirfsr [ 

^*ff^ ( piffmonts ) ( cells ) ] «rtC^ 5TCf, VSJ’ftft 

5>fl I <«it ^•f 'q 

fe*lt?i *«ft^1 »Ti^5 c^ '®tTt?ii ¥ ^9 511 «t^t?r 

^*1 Fnch Jftm f51C^ f??tC^5t C5f ’t^r '« ^»ltft 

(Sweat, glands ) >l^if?I Sfn '« 

*1^51; «1T9 ^ ^ 

^^51 ‘^rtf^fl ^Itsst?! 

9[^i ^3rr<r <4^0 ^«!n ^5i?ii 

eftf^ W «ir«f^t?*f filW ^•f 'Qfw^ 5itf^j^ *ltC9; 

5111 C^W\ 5ft?5icn%^ (muscles) ^f?l1 ^*rc^ 
«flfw 'Qfw^ 511^1 -^HtsitST 5(t^9'Q 5rt|^t9?r 

W 5ltf\gTt^ ?|\g lfl5¥^ «SlWt0f51* 55 511 ^f!?l?1 .il^51?P?r 5lt<’rc’f% 5rrtj 
□FC5( 3pcai ^^51 f^tcis I ^’Itft ^ 501315^ 'eitC^ 

c^^5i sftai ^91 C5ft5i 5»t<j ^5 511; ^iVf 

«RC^ ^Wil ¥< 5ltf^91 ^C5i^ W5 ¥f5C^ 

C5f^1 515 I 

<2l1^sit?i55'^ 3155^1 'Q ; fw 

»I5FS| C«rrf^C^5 31^ *21^15 ilC^ I «ff'^9 «?lC55 

c»itf‘lt^9 31^ u??rf «nFi ^; f?i\gt5i c*rt%^5 

fiW?I, ^5 ^t'S^ c»ftftc^5 «ra) »2}^t5, 'Sl>^ «rr5t5 ^IThl I 

3l5F«f1^^ 5i5p9I ^1^5 C*rif^C^5 ^ 

^t5tC5f5 <2115 <2f?Ft5 ; C^si^ 7[^9[ 

?f^55 5l^»l >l^si 3lt!?«5 CHTf'tm ^<1 <2(t5 31^^ (2f?Ftg I 

^<551 C55t51 5?tt55 *151155* C^T*! 5^15*1 5*1«: ^t^tr5^ ^5*«1 ^C^l^fl Sfl*1 

^5 ^^51 c*!^ C55t5rQ5i1 C^t51'Q5i<^C5t5 W 

'5^5r.‘l,511 C"rtf^55 ^Mf5^ ^5»5^1 5fC5 ^^51 f^- 

-»_ 

♦ 5191CT5 sitri?5t5 59 51 i5 ^515 %< C9 5t^5 5FC<5 C5 

*1;^% nrt 5r5<r C5 fr5F *f^ 51 C5f5 5W5 «f5t^ *tt5 I 

*l«%it5 5re<5 5l5 5f5nd ^<C^f5*58l 5tf^^t5t5l5^fi^»fWJnWtC5 

51^ *115 511 Olt 5tf?5|ll «CTt55 55 5t9[C51[ 'Stfl 55 5l r 





cst ^^ I 3rt?f:^^ area's c?'<n ^t^ « arc^^r 

c^PTQ <st^t^ ’^jf%3R ^C9r ^t^t?r r^*i «#ni1 

m C?C3[?r ^^TS\ an Wlf^l ^t^C*f '5W1 

CT w*f c^«f ^ sn I i£i%m <2rt%i!^ ^?ii «rtc^ f% f^ 
f^ fV 1 

Rubner C^ -..‘«t%ir ^toiC^ C^t^T 

5^K^5T TO?ii c*rfr«rc^<f c?9 *n i ^ 

carf>t?l1 ’ttf^a ai^s? wt^car'tf"^ ^r^?l1 "Tta^f ’IC^fl 51ft?t?l'<3 c«ttfn^ 

’t^ai ^ ^stsftfl ^ '5^^ %®9I ; 

nW ncsf CHTfn^'Q ® %®9I ^^^1 «ff« 3[f I 

(St^r^ car nap^r C?C^^ ^*f ^f?IC^ 

ait«sff^«^ arc^ 

C^fC^ ^farap ^ai ^fl^T I CSFtartC^tCapfar ( Clivomatophores ) a^tw 
srt^n ^C*r^ ( Pigment) ^^s\ Wap^fif C^Ft^ ^ (cells) 

Wt^?[ f^ar fsjaf cifc^?! ^ef apf^c^ jpR 

^ I c?aii car ^*f nf^^*r ^tc®i ^4r^T’)?®f c^^sr ^a|a?^ 

^ ^ala^vg ^ I 

dit ^^f<?r carc^^ ^‘f ^fiiail ^isc’l c?c^ir jpi 'q ff%-apc?r 
^ ^ 5rfti 'srfai^n ^fs? c^ caii^&l 5rt^ ^«f~«i<K c^^fMn 

( Violet ), C^t!I ^ (Intligo), f^C^ nt®! ( Blue), >r^5f ( Green ), ^ 
( Yellow ), (Orange ), V8 Csitf^'® ( Red )—i^l^far^ C5t^< ^ I 

‘fl'l ’It^fS a?C«ff arC«(T ^lapr ^*f '2|^?r 'St^l ( absorb ) ^1 *lf^^^r 

(reflect) TO ^ ; CaPtH ar# ^C^fT ^tfar^^ir C^5?|5 an TO3[ ^SfarBr 
ai?[1 ^ nffl^Jt’r apfir?!) aftcap I 

^nanil «ftr*i car ^qc^fg c^p\ n?tar «ifq¥ fii^q 's «rfi 
♦tfq'sit’t qFfirail aitcap; cJi^ai^«f^r captsr <t^K ^ 's «[f^ 

♦tfq^rf^ qpfqqi arfjap i «(tq «rta{c^ft wt^ cq qi^pq cqW^<t 
*rt?l *rtaitq q»t»i erfan nfqcsf ^fqqf ^qq cqfq qq «fm erfari 

f 

’tqq cqtq qq qi i «r«tqr q^^fqq's -siqq 
qi ’ifq^it^ qpf^q fn^fq^ >« ^nfqa^^^n lf^ «itt? i oi’i 

^qqifqq w asrtq^ap qq ^tqtqi cq q'f 'qfqap 

^qq TO cq^ q< qtqq 'q’lq^ q’tq ^qfcfq ‘srcqtwq 





>»8 

f 

^ ?W1 ^W <srei W C»I^ ^ 

*(1^1 TO I 

Rabiier»fl5 ^ ^V\ ^f|?1 Fiich »ltCf ^ TO»T CT ^«I- 

^«-C^f‘n5-fqf^ tftt^fVC’Til.t ^f?'8 CaFt^mcfetPFtf 

’it'i’i’R ^ «ii I '«1% fw cww?r H *tfir- 

’ftc? ^ I fs^ 

CT. >£»% ^J5ic*nr 

c^’Tsr T^-4if^fr lt>i's ^ ^to *lt«; 

^Wtoir cff^afir «rt^ ^f^c«r3 ^*r 

^ m 1 f^fJT CT ^ ^ ^••1^ 

to nw ^9i w to, 

C>l^, ^911 f%f^ f^9 TOST C9 >pF®f ^9 9^ ^ to*? spfllfr^ 

fhi b^to m 5H 'e 9f« ^991 I ^tro 9f? fi 

^V9‘ W9f?C’t9 aiw «ft?t ?[^C9 ; «rt^Cfj9 
to C9 ’T®!^ C<rfr9 (Goby), (Squid) TO9F tfSfW «?tW 

’t9tCTf9 9*r nf99#sf ’9f5c^ C^T^ ^ I ^9Jto Fnch ^C99 f*to 

«rt9!p 99i?»[ 9[^91 9t^t9TO‘1 uq^ C9, ^C<[,tC«tN (Arthropoda) 

TO5>lt <21^ ®t^9 «[C9I 9tTO1 

9rTO (‘Sr^f® ) ^tfsfC’t9 ^*f .*lf99#s| ¥f99t9 W^ 
to 9t?t91 (9«t1 >lt#^»Il ) ^^ff?C^9 C»f WJT«1 

5i«^ I to >H"*H «(tr>l9l <5(^91 -fh Htftto •2lC9t«|SR^ iN 

's ^fi ^f9c^ to I 

(chomelpon) 9to «tt^ *rto»T *t9t9*l tot 

^ft9l Fucb mCfC9?r ^C®9 f9?Fto1 9»f9CTO TO ^ to 
^91 TO I *^TO «T9l «l1%ffC’f9 WS ^^tffCt9 ^ to 
>iTto wftcn sn c9c*t? TOtora TO9 ^nfijto 
^to9 >iTO 'itto ^««to ^91 9tc«r; m A% to*Ptoi 
TOBf to totto 9t9i 9rf9w n^nr n 

toffef TOtWf ^9t9l ’9#tC99 im 'S ^to 

. i ^ I » 




•iTftr ^ I tm citf^w ^w 

. tfW I 

AbphiWa f CSV vHli ifNvf^V'Q nl^« *lfilVlH 

Vfiiiv *c?^t ^ fvv ^81^1 vn firw? I vt^i «u»^ 

VHj «f»I «n«lj Wiiva ^ VvfiR 

'stftai *rl*lctnr ?i< arw?f im'«vw; 

w *^4^ ♦if^veii^ v?^8 ®t?t!ii ^li 

•*f ’Jtw |ilf?r‘» ^VS ; IW Sfl 

’iftsi vt5?tin vfir?i (TOf sfi ffv vfim irttv; fvv 

^t*ifi ^’Bs«ii« %v>\ f?iv f^!ii vfl?i <ttcv 
«ti5t«isT m 5^1, cm^ 
dTft mm\ 

vt?'e wvis^ ^ w'ri ^‘f cv^^r artar vtirtfri’^r 

‘irnv vv vtcn 

Fuch afiw’? ’rc’is? CT ait *Rtf «f1^ijf»r?r vf«[v^?r ^rwtvsr 

W ai^? C»!t«f® Vff«: '5t?-R1 (?\t »P(C5 4rt!lt«R ar^ Mtv 

^n ^ vf^ SR I 

Fuch aitct^ai^ dlt ^pH « ^f^f| aRST ^ VC^ICV 

are^ •sif^tR I ^wai (R ■ra'tw^ ^Vt*1 5tn 'S 

^fv vfiivhi «fw ait t^lt ^ ^ 

iltc»I »IV»I aiai^^t 'SRflil fw ^ai^tiaR ^iRl Vtf CV?! ? 

CVai 'Sivm aitl^ aitlV fsiV ’ll Vf?^ V*t? 

CVtar «rt?*l VW an ? t?t?r Fuch aiv Vaf) 'aiftRI 

a|V»I C’lt^ltail’f faitltiv Stl^a^ CT tadfafm cafWlT aj^ cai »|V»r aR- 

cit t^tfarm ^mnai?! vr^ vri ait cn t^ffiinr 

^lanrftsni ?i< t?tftm ttfR «ff»vf«^ ^; cnt «rvt w narrt 

tadfarcaR ^*f t^tfart’f^ artai^tcaR ^fm <spitV{p{ ^; 

VV» Fach aitwm ait »!Wt^ afa^^ .siW; alTO %t 

tad ^tc« ♦!!« Vdw? vtl? ni^ I ait?l w <«fvW 

^ 1#1 »ltTe Vtaittif? V^artai ait CT ’it^^’aR VSlft^S ^aRtV ft«ta| 
mvjun^ «siiffjv-art-faapv ’ifami ^ i tv rt 

VVtV Vttiv »lttai vfilll Vfai^l tf»ICV tlfir an CTCVJf VVaif^lt 

B 





^0^ I 

C?^ Tf? TT^tC^ Fuch f»iwsn I ^«- 

«r<rN c^r-r «ii^ -stoi “f’tm (Arctic fox) ^^c??f ¥ *ifl- 

I 41^1 w ^ mc<r ^ hire's 

arm ’T'f 9i3 ^'sn c’srs^c^? 

mn (absorb) «IW1 (reflect) ^ftnf >f?nn <ttW ; 

•J’ft’i '»^‘f «rt5*i ^ca Fnob maK^?r 4iirn 

tiftiT ^; w «ii^i ^«n ^^05:5 01 Fuch »jtt?^ »i»rtaiir 

»TOr cv\^ ^<(1^ ^t»i5r mt I >5ttm ^•f 

^»I1 ^t?1 esft^f »l?aF(^ »Tt3Fh8 Fuch 

CT ^‘f *lf^ ^fil5tt55l ^t?1 ^ wl^ HW I 

Oft® Fnch Wl *11^ I 

Fuch «ii^ ^ CT 

9lt9I f5T«H, I 


^tsTt? f?r®H 5 ^'i 

^ <rc^ Ot “fw «ft^ ^M9 I 

srt^®tThi >iii?tt^j ^ ^^05 ’iti? I 51W circ»r »i«iv 

fw r ^ ^*n 

»rft I Hwte f^af% ^sm i # 1^*1 ^t*rai fv ? 

«ttm fsf^ I »iti;«« cfetm 

^iimi ^ “Wrs" ^t»r9l ^af ^ *n I »jt^«w ^51 
^1 'ftf^; «iaT m ^ ^ ’?jfv ^rfinift 

^?tl •ftfn ^wo» w® 

»I05J5 Wft*t ^91 I ^ V(^ f^W '5til'5^ ^itwt»it 

’fff»r f*fc»r oft ^f»r »rtf’tc^; cwut wfft 

TO if?l f^i ’il^»! ^?r tlfiir 

ilTf»i fiilil ^ ^fiw *it« t TO 





(iR»I ^^5 « ^If^l efsrt^ ^?a ^5 fv ? 

tfft«i*{ «2jfrs» ‘Si^ *rtCT ^Fi 'srw^^ ^c«rtfw?i 

r 

l»ri ^rww?r^^ •a'® ^ci, Qicw\^ 

AlfVW ^tfw ^1 «rr*lttT?r 01^ 

c»il^ wrf^it i[c»r 

^r® c^»i3it® ® AAI »!?'?® artm 
*rw w I 

^Tsjm ^ ifl^ «R^i; TfTWir ? f^f*t ^W»i1 erfcsR ( 

WfW Thank you, yes sir ®TC^R«rt)^t?r ? ^tft»l1 

^?r '9^ AJrfHum Atn «!ftc^, 

<lt?tc^ (?IW^r Wl^r Rule of three? >lt?t?I 9I^C® 

?« >lto, Cft?t? ’ll «ftf51?1 ’Ftil '^rrC’T’t 

>RTw ^ c®t«!rt9 ? c?r^»r c^ ’ll ?t^ «rrc?^ ? 

fsf’l ’!’(?, ®tTO? ’rrft’ll fV’Tf^ ’I’T? Ready Reckoner, 

Table of Income wages 

f^’ifr ^ f®*! ’Iff ’ll f^rRsi <♦ «rfc®’T ^ 

*tf?5tl^ ? 

®c? f® ?t« •it^ «i1?? 511^ ? ’9?« «itc^ I 'if’T ?fir ®f«i®t®i 

C®fre <2f®t? My dear 

^fAl® <1T?, ?f? ’ItC’l? 1 have the honour to he, Sir, Your most. 
obedient servant *tt? ®t?1 ?^C»I C^lsit? ’ItaPt*!! Bfflt? 

^Cf I ?r? C®flt? ’ItC’f? ’t? ^ B. A. ferfAC® *tt? ®f?l 
CSfft? ?t«ft»It? ’mtiPF^W? ’Tf^? ^fCf I ^ 

?t?l cnA ’ll C®’1, B. A. C®t?T? ?▼! ®f?C? I c®frf? 

PrillteriA? ?tC9 ; C®fft? ’Af?® Blank verse ?fij?l ?^C? f 

^ ®fT TO’p ® ^icc®? oft^ ?’rrtc® 

*ltf?W »RttW I 

^t«rt»n? c®’! ? c?®ww c*m^»r <it^«r oi 

vu c^’iT «rr»K<fi? h(^ ?tft»ilf‘ii! 

ifcii ’itfWA ^nr? ’itff®T ^11 ®tfi iffi ^ 

f^i ^ 1 ^ ’it^i ’itAtwA 





Wlif fTOt5| I 

f»rRc^ ’ttif fnfir^ .^rterNi w»9 ^m*ri -»ft«f 

WR <ltc95{ ? *»Tr^^ ^tcsi «rr?r ^ i 

f^si ^tfWt *if^ I c^ ? ^ff?r ^t«i¥ ^cw I 

»wt«r ^ft^rtf ^?twj fsm, 

^pw'ii, Rtfw »«^*f M*r sn» ’tfiM 

CT ^tft»rrt 4 c^pfs? ’jf^i ?(r^« ^ ^ Mti 

c*i\f^ «ra ^rfsfl 

c»!t^Ti ortr^a I ^tm «i« ^‘t's j 

^ffm »It^ ? f’Pl er‘*tc®f orrtf C^ CTt*T 'S^tJ f^ws 

«W« 'StvK ^?in ^c¥5! I c^«? f^twr 

^r^«ti <2t^in ^r?ratc^ ^\ fs^w?i'siJiti '«wt^*r« ^ai 

5? ’flS 5^5 ^ ^9 ^91 ^ I f9W%9l 

f5TWW9 ef» ^#91 ^'*91 91^91 <9tc?fs( I ^ 

^«rt9it9 4r<^R firf^tc^ *rcf ^51 ^t9T^T« «i9i;9tr?^ 

«l9t9^ Slt^9t9 »2l^*r ^91^ >IW I «IRC9f 9W »nf9«T af’fC^ 'StC^ 
4^5 *rt^^t9 5W ^ C^Ffff'S f5f9C9 5:9t ^] I Hi UI9FH1 

«TW9 CHTJf ? 9r?r9l 9r^tH H»tCH ^CH9F technicnl tenns 

nUM Ht9PtHT9 4r9FH Hf9l HC? ? 

Ht«ft9rt9 ^f^9tPl9 ^^91 Hi; 

9tHt?9r HHl B^CH CH9iH ^9 ^15119 HtH HCH9 

iftHi mc^ ? 

^H9 CHH1 «ltC5—"Ht^'®W9 HtHtCHT W (99(9^ ^$V 
f9H%tHt99 ^55S5»r ca|%C^'e ft^lH 9Ff9r5 9^C9 I OIWW 

’Hll^9|9 HC9T Hrsui « ^fffl 

OI^CHrt/9Ff^’l9 CTtHj CHH^r, ^9lW ’HIRtfCHF Ht^ C99l9 
H^1 ^9H sf9t^« H^CH I a»^ HtfHWlflHCI? «« 

f%9n ^ ^9t9 »» Htf9'^ CWrar "H<9W*I ^s" (Policy of ProtMtioii) 
4f^il IW M HtHplJ 9»firt« 9!.^C9 1^ 

w/9tHrfH9F ^l(lls Hi HtCH 9tsrf»rt9-,^(^ 

9f0*l«tH9J.I W9prH, !jtH9l ^CHK ’BMI HI ¥fif 

^ C¥tHt9.?‘ HtftW 

itm flTCil.CVr 



ftsfW I >.!» 

«11M W I »!trTO 0#T1F I fW 

•If^tf *1^1^ ? 

^ ^ ’qW»it5 5»t^i fwicsRr 

K%m \ f^i ^ oi^vd f^i 

01^^ aiw fwf^»I I ^ f^Ktn ? 

^itiitfw «r^«ay| ^Ki f^c^eri 

^?Tt? ^fil^l ^ 1 ^51 C9ltC^ *rfflc^ Sfl C»f«s*l f»I%l, 

^tw ^f^si ¥51 ¥tc¥ ? ¥t¥¥T»i «K5??:¥?r ct ^i«tr*f¥ "fv 

'«»jr« ¥re^ ¥91 ^ifTCS TO ¥®¥^9fl ^ *f¥¥i I 

*r¥ '^r®! 919^ ¥f99l '2J9¥tf? »1>J9 f9l’^9«CT9¥ 

^fro C^^t ?hl I ¥t9l lt¥l '2f9t*^ ¥^1 «il^ CT ¥¥ 

mwi ^f'®9 «irw»f (?\i^t 515^; ®t9T9 ¥« W*t9 ? 9'<f*f 

¥r9¥t?*r C»lt¥^ f¥f 91 nf^V9 ¥lf9l9 ^19^ 9^19 I ¥ft¥^ 

’taf 919919 ¥91 C¥l9^ ail’ll f9i:99 TO I Oj^n ■!¥ 9J99t9 

¥f9l¥9l^ «ITO f9f9 H¥¥^1 ¥(^99 ^9tt¥'Q ¥t9¥fiR »fl W 

9t¥6¥¥f99l »lto 9^1:91 f¥¥^9l f>9 9tf^9 ? ¥tt«^ >m ITO 

¥¥9t9 91 ¥f99l ¥¥¥^1 “991199" ¥f99l 9^19^ 9f9C¥ *1119 I ^9lt¥ 

999 ¥f¥ ¥9^ 9irTO ¥l9l 9l¥l ^I9l9l f9¥¥¥l ¥f9l99 ^1l?9¥ 

¥C9¥ ¥f991 9^ I HrW¥ 99C9 ^9»ir9¥ *lf9¥l9l 9’59l 991 99^9 

* 

9f¥9l f^TC¥ i 9ir9¥J *|f999 9t9J 9C9T ^Wlf^ *lf9«l9l9 i9¥ ¥¥ 
¥lf9¥l«l¥l9 ¥f99l 9ll¥9 I ^9lt¥ Cft99'S 9199 ¥¥?9 ^*l¥l9 99 
9f9l¥ *llf9 911 ¥1919 f¥Stl9 C9 ¥C9¥¥9 f9l99« Sl¥1 *l(9¥ 
Cf9 9¥J99¥ ¥l ¥f991 ^ 9¥9 9¥ 91^ ¥599 91 ¥99 9l9l9C99 ^9¥l9 

¥¥ 99 ¥191 ¥¥C99 I ®1Vl9 «(95irwr 119 9f9¥l91 9951 C9 9¥ «M9 

¥ftHlCf9 ¥19I f9W 9^— 

"¥19 •il¥^ ^9 ¥ff^ ¥91 C9 ¥l99l 9¥l 9f9f¥ ¥f|9l 9f9IBl9t 
9if91lfW5»W ¥HJ¥I C9^ •rf9¥l9l f^9 ¥99t9¥ 9^ ¥l9l 991 ^991 
^ 9¥9I ntfi|¥t^ 9¥ 9J9919 ¥f99l 9ijf¥ f9f959 ¥59^ ^19 C9l9«9 
^9plC¥*lW9rtC91 919191 ¥1919 999f99l5l i9¥l^¥"’J[¥¥ f9l^¥ 
¥. <fl¥t^ 91 9^9 9(9¥l9ll C9lWI' 99T¥9f9 r99t9 ¥91 



*ITw 5T1I ^ f?w»r 

^ «tfw?ri j;f?5i m99 ?Ff??i 9|^wHi 

<£}M« 5^1 ^ 5rtfe^ ^ 

sn 1"^ 

»iai^ ’tit?? *ir?^tti isrt^st ^5t^ 

CTt f^tc^ I ?itiarar»it»i 

f^, <2l^f^ »|tf Ft«11^?l1 f?5tr«rtR I 

itf Vtur trtiit CT <fl Jiw *itr 

^3^1 >i^«f 'Q >1?®! ®i?t?i «rtitr? I ^I'lw »Rf»r 

'S ai5(W8tl^ 'Srtvtf? 511 f9|f<H^51 5^151 «ltef'Q ^^1^ <2I5t^'5 itftf? 

«*it^fTr r«if^tfe»R 'trisiTfil "pfN*!,'’ 

'2>t^ ’sitsf ciri’t^ ftc5rltp?t'9"^?i^'*t5i” 

tiWi^ ^!i!r 51^ fsitii^ c5f^l 5it^ «rfi5i5f I 5it?t?i:«i? ^sfa?'! ^ 

«itaiitir?j c5ri>t c^^ «rt^ “^ii^ttf- 

tPt?i'’ "c^tti “c’ltrft^ra” 

I ’ttf^sil «I15131 f5ll^l5r5 WS tpffSl »i^?itfk I 

w;:^ ’I*!^ 5^1 ^^191 ^entftf «W- 

>Itl?r I’ttlt*! ’lll^ 511 nimbler «r|5Rn «?» ^ 

«r|51?l1 3llf5?I C’tSit’I <£|'ff5 t(tf^ I 

f«fWl»n « ^|if ^J^?1l?I ^«tr«f ’ttf ^51^ ^flt'8, 

^t>riw?f ctH tit*i tit’l^ti?, ^ tFf?ri»r 

tii*i 511 c^ ? 5f^t^i 5nt?tw ^?i c^*t 'sW’f^ 

9|tW, ^^1tr1»1 f^i*’l 5^91 CWiai ftl’f? ^!I1 I .i5tF^ 

f8«.5r(5r f??tc^sii 5R9rc^t«(^fv^ti 
^’sl^ti ^»rt^i I f5iw^ «R?5ii? ^f^inr 

tl55« I Sulphuiic ncid ?tW, C%ltt- 

»i% ^ cWl i5^?1ii.i f^»ti5T 01^^ f^ff^l»Rr t[5 5iti»nr ^ 

^<5 tiltw^l 5lt^ I C»lfiR Suphurio acidifl?! *(1^ 

cirf^htf^i ^tin 's ^^1^531 

»ff9i ofi’tfl twXC^ ^Wfl ’il’iw m >rtif 



nawmMOIarwj'. ,. 


§.l^?tprar 

sreMl ^ Oft?—t*5irtr«f ’1t?tw?f T'm Sft^ ?RtW 

*<W \ fw 

m ^fi*r ®ftf^? 5Ttsi^!fc*i »fif5»i «[tal« »r*( j cni 

*!t»r«fer «t*? aW«n «tata atfa stf^ca f^*ii 

nffa^n *rri5H ^»i’<9fai wfs 

^«rai ^cwa «i5fatt?a csii ^ 's a'wt»n 

*itf9wja 5it«jT ffc^^ I ? wffa^ ^toai Waa «ifa»far^!r 
'Q f’t»rNi'9? (^ »iaf9i ^pf »i^?i an:?*j atwt% cvf*r«i 
ai ^?ra attara «tt«rfi «itcf, fWa a^f? i ^f?t«l 

^ars '9 ^cai ’iT^tt^ ^?tc^ ql¥tlai ca^*i 'St^twa m 's 
'■(ic’fcN 'Q c^ta^wa ^t6ar jn:*«fa[ sn^ i ^*rft«ra at^r acia 
«ii^c^la^«?c?faar^OTa apra c^pm atca^i a^ai ata^^ii 
lif 5f|3fgsitrv aftfN?tf5ai catsftata ^fsai afa ^atcaa 
atW^ vaa^ Hac't^a ^tat ^tai mn ^fac^ w aa atftsn 
atfarsia 'Sjf® ^ ?pfaai ^attaa '5[^;afaa ^aa^ a^Haaw^ 

^fa af^ 'SRjcata ^fac'sf^ i” 

«itaai aw aarisfa afr %«fa w ^faai at^ astai a^ca 
^taai ^af aL^tfa ^fac^ atfa i ^aa^ alatata ^af% ^tra i 
^aa «itaT at^atata wataa'Q f^caa aaa 'q aaa a5c^aafw«»f% 
aaw af^w ai^ atfacaa i ^aa «ita cafaai arfaata aaaa 
«rf^ «Ri^ atfm I «ia aacaa acai^ «itaai aai'sa ^f%a catatca 
'aca’P^ atfaa i «rra ^ai 4^ ca «itaai afa aw *faf«ai 
«R?aPr atfa aa^ Jtf^ap ai i atfwj afaa? a^ 

» 2 iaFrf^ afa^tai cafata^ ca»r pn at^a i «iiaa «rew 

aar «it:f atai a??!'® ateai at^ca? atca fai 'stats catattaa acai 
^tatiP'Q ilfSai ^FtfSai ^al a^w a^w i maa» aaa aifJ 
W atf^t^ faia^ W ^ttaa f^a caa 5faai faiTCii 
«tata atai ca, arf^ a^ ca w a^ita^ a^t^ a^, 
^ ^ ca cvta «iai a^'® ’'tataci «Tai aaca ^itav 

atfaia at i HFtaci cataall^ ai afati ftaaal^ at 
■ftafi aiav® aa ^ai|Ta*ni«tohe8 ai '^atfK” ^^irsa ^afH 



I 






fm ^ I ’it^fHii c»itt¥S ♦(c^r fm 

♦rf^ ^r»ic»r^ ^ I 

s 

^cswftsr ai« 5f«r« i?^5to5 CT c*\%m ♦tMfW 

^I?I1 «nf^ l Football Sfl ?fM “»I?WW” «Nr 
^«R 4r^>r ^f^c®’tiCT*! ? "Goal” ^<rti?tir ^«rt»ii f% 

«ir^t!i ^ ^1191 ajit^i^fe ^wtf«r n twm 

in* ^ 919^ ’?r9C»l molecule -^l «tom 

^9Rl; C49 atom C^ ^tH<r ipfs^tC^si ; ^t9l «'»» 

? Ether^ ff ^C® *ltt9 I 

>itwf5iF ^ 9T^ I ■rtc® c<r w * 

r5c^9 ^ ^ »0faRn m 9tflrr9it9 

? ^3191 tW ¥f991 *11^ 31t^ C9 Hulrosfen <t9 

*rf99t^ W»IWt51 9T9?t9 91 ^lf9Jt*T 9T99t9 9if99 I CT fifsi 911919 

C9r9«lt9 I mH wear ^919 »ltt9ff5¥ 9P, 91 ^ 91'^ 

0 * 

91® *9®^ 9^19 9»n I ^WlfR^F^rc*!? 9197 Hy<lro«?eii 9t^9ft • 

vfl^ filf99 9191 I vfl9j «lHl^ 99®r 991 ^TT® ’f1C9 ; ’19*^599 
3lf9^ 919Jl5|1e®f 91 9t9Tt^e^ 9l9lC® ito *I191 9l9 ^I9l^ 9l9^ I 
9tl?IBr 9tg[ ai »l9C9f 9fai9lCl?51~“99l951 Him f9f99 C3|\^9 '8 C9if9¥ 3rt9T9 
9lf9®lf^ 9l9'«w[1 '99? ®l9le99 ^ ^*199 f®i§ '^91 ^<9lf^ 9ir99' (9 
9l9l»ll9 9191^®'« 9iWf^ 9f99 ^91 «1^91 J|9^ fW?r 999l«l 9^r8 
®f»l® 9r1t^ I ^91®®! ai^ f99le99 ^19l9 C9l9 911991 C9f9 91 fll 
<?[t r99llir9 19*^11 ^9ll 919191 Cire99 f^l^ ®l9ll 9191019 

991 91^ ®19191 99199 f9lt9 '99l9l9l9 C9 ifll9lt9 9f9>® 9lf9t9 ®191 
9^e® llCT 91 I" 

f9t9 9®tftr5 «I1i1t99 ^«91^ We9^ 49^ Il<|^ flfirt® 9^ I 
9W11C9 4199 Tt9 f991 ^f9irie¥ f9®t8 fH 9^9 I ®99 ^Offl 
Symbol 91 9lClf81 ^11 if® 99W^ 9191 ®r»ll®9ll9 I fll «9W 
19T9te®C9 C9 919191 aitl9li:9 ^9lfl ll019 91; ^ if® 11^99911; 
9t9t9l tlMl 9rlC99 91 ^119191 9l^ 9l^m iflftl 

®t9 ®t91 9^ 9® 9ie9ll ^9^ 9tt9 1 ^C99 4rr9fin 1*1! 
f9919tWf®l fJW 1?flC® 91t9 I ♦ff9«l91 *1^91 IW 9191 41119 C9tif9f9 
, Wl® 9^C91 9lf9®T 9fm91 ^ 911*11191 lC?9tor 1111 



^ I «t^l 0} >j?sT 11 sn I »wif 

itfti ^itn ^cui iitirrst ^fiitnii 
'Sfitil “fiwti w ^itcaitiifi ^fitfm I 

’ifi^tii it’rfi'5'®i ^ cm^ «tii 

iti 1 «iiii*( fiwfwi ^’titi^i citHi iw 

’itfi^j ^ifiiiii «rr^^ »i«1 «rfii I ^itwi itit^ Mitt’ll 

1^ *itci I ’ifi’nr «iiriii icitPit^ i^cii ? 

'stu I—«titi itii 11^11 riwttn ^ 
«ifB w, i'e?ii it^i I'll! amc*T5, itijii 

ciiftitii cwv^ 5Tr^ I c^rfc^ ititc® ^ftiRi—itn *if^«i 

ititt^ ipfrs ci»T=r« s<i 11 I'sn 

vn 1? ^ I i«fi «rtitcii cfc^i 

’ititil citri ititc® ^iw ’ftci <sftii «tiHf»rti '«!*- 
I'llHl 'S 'Stitl I?tcanti itlTr® iFfic^ *rtCl^ fiwrc5ll «til 

1^11 I "fiatsf iNcfli’^titu mu', ^fifiui '5fil niiti 
TOi ^ «rc^i w ^c^ij' »iriii if^ii ^f^il <2ftf^ ircn 

^ «nrrt«r i^itii citi i *rti*!t- 

m ^1 if^cii itfici 'Q w i*rci W^n 

ifiifm ^tn orfic^f 11 ^f?5rciF ^f^ar if^ci n i b«f* 

fs^^lfll ItH ^W5f'« ^Cll, ^9tl’V»TW«^ 'a 

cwti’f \ ^iwrfiwfi iHr fRiti ^ i ^- 

i»ti ^ ^t?i ^ifii'ti I ^rfni ^fitii I3*ic^ 

4ltitfffi^ii i^ci i fiici «lfl^ ®f^Cl 111 

orfir® Cl ^iwr^^icn iwj Wii 'Sif^ nfi ^itcn 

^ I'll fllHc*! 11< l^tCl. ^ItCll Cll ^Hfl Itto 

ittfiii iitniti ititiw ci^ inji ifi« iffiiti Ilf wmci 
iitf»r 1^ I'" 

’itin if? ititiic^ wfcii iit«f ^«r It? fin lit ^tn ?^*i ^ fv 

t ititw ^ititi?i «rt^ 11 ^11^ ^tc?i I 

istn It wfitc?i iw«fn cit^ 4?iti lififitPi «r^<» fii- 
frcif f® ^rt^tfi'5 i^cii I ifitc^ ititiwi «rcifl f^*itil itctp Cl fun 
fli«li TO itWw i^ci I < aprts) iciFHtiTti I 

t 



«rtSR 'Q >211^ 

7 ^ I jpp?r ^ I 

f^ t *jf«fft,--'9^*|f«r^’^ 

^r^T ’isiat C®3[fR 5t9fC^, C^s^ fn^t»l '2tt% «F^ 

i|?I1 'Q CSt’T C®5lf5I CSf^ 0^5^ ^ 'Q 

a}i[ 5^^aitf? 's '®rf^5tcf c®>if5T^ «ltr^w, 

c*fN5i ^itfjistci c®«ffi^ c?r<t?n I 
cn ® w<r 3it??5 '® I CT ?f5rhr 

I C^F^ C¥«[ 5I^ts^ ’I’Sf® j, f^ft®1 

*1^111, >i^^®1 ®i1?(i, 5^i'«a^^1 

^ I ’t®®?, f® f¥ WJ ^®J f^SF fsFW Tf< 

»ntlR m ®«.’m I C^, ^*11, C3i!t«(, C^t®, CSlt^, «r?f® 

aiM^? T5 «£t^ va®^f >i5F5r •2rt% calif 

’^rf^ c^ ? 

^si '2it%f^’r?r ^® ^® *rfi ^ ?f? 'BTf’iJT rw® 
^® h® c^f’^n <?r ^®^ «2ft%c®® ctr^, ^:’*r, c^, ®t®i=Tf»ii, 
’i^ftrff®, «t'?f® 3it5?c^f5® >rf^cn?ii ®t^i^ ^ 

^sp'^etJ f’l®1 ait®tC® ‘il^ 5^C® ft? ®f??1 

»i^?l ^t?, ^^'9 '®!?i ?t? I ’ff^c^i ®t?[fc?? art®t?r 

^»r Q 'BrWnf ®f?c®® c»r'«h ?t?i ^®ffaf 

>ltl? »lf^ ®t5tCW? ^®1 ®t^f^^C^ 3ft»PT *ft»r*T 
®C^ W?1 ’t’ft si^T ^f??tC15| ^ «lf?f%® ^ 

c?R 51^ ft?fc»i »ff^® ^ I ’tfi ¥f??Tc^ 

c^ ^tc>(f?^'r? c?»t5T ifl®«2iR»r c?»t*i 

•4^ >Rc? »nr5i«ic»i ‘?rtc?r i w? 

TO c? ^ ^ ?Fir .fft® '©fsrc®® ®Mf^? f^s’Wf? 

^ (?F^5l «if® »iTORr ®Rtcf?r 3i^?i I (Rstsi 4®# 
fNC^ ’itfilW ^® ft^ ^?I1 ««W TO TOCV 

I c*r%i CTO 01^ -^nf^ csr toi ^ ’ll cTO^ 



s(t5R '6 (grtnt I 

VQ 4^f5 c^ f^arc^ «Jt^l ^C?fS!; fWtl^ 

««ltf5 I m C’l^ fnajRRT fer 

^fir ^Tfsi^i cifj? I 3FR apc^r ^5ilf5cw^^ 

5ltf5t5f I m■^ ^ttsIVQ '®'«r!? Cf\t ^?[t^ 

51tr^9l , ^5W!f 

H«c^ (?fM^) fm ^t5T?[ ^f^i ft^^sr j ci^ 

«f^ 5tf9I9l f’taf?! ^f^CSlsT f^l «lt<r' ^f52T ^11 

’iT*it?f f5i5i sn^capt'? f"r9c^ 

^im f^5i c^i^ ^Tf'5« f=v 5a «it=r?(i ^rtfaai 

ca^ H'® ’3i?i‘i a 

^Jl’T O’! C^t5^ 5it^ I fear^ 

^TfRII C^L^f '211% ?i^ '81151^ I C^ 

r^Tb^*! ^'Q ? '®T^1 ^5F ^f{Wi- 

’IM ^fsr ? c^t^it^ «i'8t^ 5^T^; 

f^?p*it? '2r(%^<( m V ifi 5aryi<^f^5t?i'*PH, 'safti? 

^ ^ '2ft% f^p ^'® f^ 5fl Y f^- 

5J«r, 5|1^^«f, 51^^ ^fST ^?J 

<2tt%c^ *§[31 1*131 ^fsr ^'fsfsi nrtc^ 5111 «ir?r »iTfsfC5T 

ff3r ^'Q, 3(t^ 

3|^t5i ’^a ^ ^t5t?i'9 ^«ti 5111 <*1^ c^fH??^?rr3 
C^3I1 ^I9\w\ ct^ 5^1 I f55\§t^ '®t?tcw 

«f3i «it^c®f '5W?i'« ^«irtat^ a^fafif’fc^F m\^ ’it^ i 

3it3a® *\'^ ^t?tc5r?i ^ c®T3rt^ 31^^51 

ani, r^Pi 3jt^?r ^ ? ^ii j 

v*it ^ %m 5?i 5a i m .off^r c^tsi 'Qt*i 

?f3r >1^ «2rt%5 caf^ ? ^ras»t^l. a(3i^5r^i, 

C«t^fir 5pta1 ^t?) <211%^ 3fti?C^!l J|3I^9U 

CTR 3(13^1 caiiii ^?i wf^ 3it5R,^ 3^5 ari?^!{ 

rw’^*itn ^ ^9 cifK c5T*rrf a|3i%3i^; m c?3it5i9 

3r« ‘* 1 ^ 9t»n f^**it*i ^ c?f«r, c«t*it9 

^ 3itv^ 3f^ CSt^ ^*119309 c?9t^c^ <1t9 r¥ ? 3r^f^P^9t^ 

C9p^ *(1^9 C¥t5l ^«"r9 ^n a^C9 511 <?(t 3r^ 



I 






^fvrel'Q r<Fl»BI «r» 

’ftnf ^ ’lat^i ? 

*itf^ ^ «im ’tf f^c^55« n-\ ^firsi iF^rtifir 

fm, carT^R^si,««, w ^'s ^ c^K 

4*tc^ ^ 5rf*TC^ «tt? •srr^c® <215^ c¥r«tt« ? 

'9C*Rr «if«r^ ^ '2rt«ft catk ? c^ m 

aw*i c^ ^«t «rTt5T 

wr ’t?rh'T^ ? "r^?r ^ ct 

M ^ c^ f??n «it% 

^ ^finStCliSfl C^f, ??1, CT w 

STfs^C^ ^®1I w"tw tnirst^ft, 

«21^N « »i^9r «i 3fts?c^ «ftc^'e (?f^ 

'^i ^srf5( I ^ ^*1 ? 

CT^arfs^m'Q ^C5, fsif^ C^m 

^ >1^ oli"? (?i»rf»iafl 

’SR«i ^1 “«t5»" I ’^is^ ^sn ^<5 sitspri^ 
tfurtsf ^f3ffci5*T; ^(^ai 

c^ar««, ^^ai faat^l ^vs ^cifa a»faai ^ftca^sf 

^ffri< ^m, 'Sitwna^ftf '2r‘t’ij i 

(appro 

^«pj<r»it»r *ia’^a, i 


*m I 

ift’it^’fi cHt**rttia I ^ctRT 

f<8rf I r wr*itsT c«rcH «2W!r'*r5? *ft«at ffa, «tgfm 

^ w I «rrnr»fl’M ’ff»pi?*cw c^*r m <2rf%’rm®i trcv, 

«ii^| 5pwr »|5|we c>it^’t ^ «rf8»it«isr w i 

«rm»nr cfctf^re »u<pitfta m^\n^ 

^ w fwi TO I 4ftwr cwtw >8 'Sftflw «rrt V 8R 



^ tm i oiv a»^ 

*l^8tflRr ^ le/i* ^11 R«l a»WJ PFfil'QlW 

»R«r it^CTra f^api I »IW ^ 

>iT«rr«‘t^: itm ^ I ’RW Wf fw tifiT wf<c^ 

^rcsim ^1 ‘flt ^ «ft^?r (?Frfl^?t»it^ r^cw Rtfw ^ 

aifsfirsi «tt?( ^ii» ^ «FM I RR’vt^H Wit «f»i 

arfilfi ^ <R% »it® ^ RI 

I 

CT ^f^<r •r^sr ^ »(t«(t?(*i f^, att»r^*rR, ?"r- 

fiRtfl «1<|R I tH-f^^rft 

c^«r^T| <iltf^ '«6t c^^tc^cwi 

TOf t^f?’rc¥'s c*!^*! ’<ra? ^ I c»ic*^?r 

^>Rr 01^ «ft^ »t^m >rfi 

Rt*<) I w «fn 'srspi 1 ai^ 15%^ ^C55 

Rt«rrca •’awl ^ i *itf5 ^ i »itJT 

'SR^ ^51 CT’itcaf^it^ 

3itaii bo f^fii CTl^csns «ra^?r ^t»r 

nwn I R «f?r, 

^'stcn I 5ilfi§ "fR^ 

^ I (SfC^J’V ft W «S!|R >»• f^ »2t»I^ I to ^ 

•ft^? *rwi ’fit^i I fH9^^"tt^ 

’Rr to *r'^« f^wir «it?r*i ^?r i 

(RtfSi^aittol «ft?r Ra^® 

VI I «rR?’ttc?f? wR to?5 ft ’l^f ^tR^i ^rrTsfc^r m i 

«t's to wt^ ^«r <ffir5i riR^ii aiv c«rf^ «h?p oi^FfS (Rt'®c»r f wi 

V I (Rt^ »rNt?p ’rf<iti‘i toi ^ i ‘sr^ ?[to 

t 

•R^ V(ft ^firal ^5 1 fs^ '«f«T RCWf^ ^<n 

Rtw I «mrc« '«Rr "TR^ M® V I “tfn® 

CTt®»r^ f&f^ tftfi «8rfi TO I ®t^c??r ’ft^T^n ^ ^i; '1%^ 
f®f^ fto ^ »ifRii •wi to?n Rfw TO «ftR® 

Hi I •'« HTO TOJ^ hRH ftl I wto W ®f»I?’f RlTOr 

TOi Rtw j cnto toom fTOwRiRri mm •rnwtm tHtfrHw 
toTOi 



fwtsc I 


JHHTII 




I ’PWa's 

'^, ^«r ^t2?t^!'Q ^ I ’f's^ftf?? '2tf^ tfc«r?i 

3R ^f?l?1 •ifTC’? I 

aff€^ *1^5rs vil^?h<1 ^4^ *hf I ^ >rf«(t?lW5 ’ift- 
fs® I ^?tin msi ftR'Tst^ 5c^ srt^ ^itw i 

?itc^ I 

’rtJT *rtt?^ii <!ttc^ I »rftw< *«i^iiin 

’ll <!ftw»; C^t ’ll ’it^^il fqf’^, 4i% m] 'Tfc^; 

*I^C«flI *9^5 C’l^’l^'? «ilt K% I 


I 

^5l-*[9|t?[®f I—«(f?51 (?|«rt5 

¥91 ^ «t5l ^fl¥i ¥f^?i «rtfnc^fiw5i I <2i'$j?[ 

'Ufsic^ S1C®?I «ltlt*l 9l^S!lt^?1 f&fJI ¥ffC«S|, <£t:fM^ 

ars ¥f^l'5a| I 

Jl«tf5 fsi^ «ilt C^, ^^’l'gf^C¥ ^fl 'Sl'511 

ait?Rf earn ¥^tJ| ¥f?l (it ^^5 t5 ^'Q^l 

>K1«) Wt^ '9 '^tC¥ I f4«( ^«?tQ 9IWI 

CT, vilt ^!I '«tl[tl|'h9 

1^1 «rfC¥l aitC^ ¥t^*l f*IC^*r ¥f?!ltCli| 4^ CT a{?) 

^tltl ¥filC9[ »l¥9r C¥t^ ( cells ) C^t^^f^l'Q 

{ germ cells ) s^i ^ 01^1 ^<1^ i|| #f C¥t^ aifsi >l^f^ "flt- 

C9? C¥t^^l'8 Nf^ ’TfH I 

5rr«»n5 ’wt?i I—¥«n '9fm^ '© «iwc¥^ f^H'® i «rt«f 

*1^ ¥Wtl¥ C¥l^ ¥fill'® 9ia(< ^ ; f^l Berlin University?! 

O. Lmnmer ?ll9|t?ifi|¥ ^’IC^ ^t*BR ^fifff- 

ci5ii f'sfsi«C¥^ itai ’ttftmtcisi 5n:?^^?ii 



f^«f t 

WCT? (?i^ i fifflfar^s ^fSf 

^ ^TfP^5 (Flame are) f*t<ftlf <?[\ «f9Pt5 

3PC^ (atmospheric pressure) 5p>i 9ttC^*l; 

*• %• T5tt^ ^'ef5 ’Pttf ^trfil *J[p6 ( 

*• FTi’t? fs^w) “ntu ’i?t< 8. 

Ffcn »fic5p^tc^ ^ I ^tc5{ 

I «lBf1 C^ ^ ^srrtrs s^aifl 

«lt^C’T ^'«rsj oj’l ^?f9i «;^t^ Jp^fgc^ Vi, OTt? 

V I 

^ ’It«ft^«l ^?(5I| snf; i£i% sTf^rt?*! 
mm ^li’tm "SMC'? tCiiaphite) Vfl^ ’|?t«fhlaek 

lend I 

Lummer »|tC^ ^TMI >21^1^ ^»11 ’tft’Fl ^«JT 

»2r«it^c^ ^^91 

*i#hfl 5Fr?rc^c^5i; va’«r5t'8 s[t^; i 

^f? «m 'si'Ww m] m '5f?ri ^c»r 

m\ I ^ m ^ 

'® 'Sm^ ?P?I1 m'%^ i£|^? »il^ 9Ptgc«t^ ^ ^aiT ; 

^ «rhr ‘A’f f^cH9 m ^ 

’irf^csr ws «fc^vi ^5i ^csiiir <m^ 

^FlsrhQ »W1 4^? Lummer »rtC3[C^^ <4«tT#N3 ^ ^19 ^1 ’Tl^fT I 
^(fs 5|^tc*rl^’ri?5^ *rf^ i— i^uw fish) 

»rf^f^ sr<^9 -sic^ ^?t9i 

w «rt^f ^ 5Tc^'8(’r?i^ <2W?r «it5 

01^ ^t^'hs ^^cini ST® ^ 5(i:5[t ^?r? cwjf'a 

'St^tW^TQ 5r^« ^^91 <!rff¥ l sTTCJ^sT ; ^?Et!n 

ait^” I ^ <^% ^tfl "r%?r Thomas 

Mortensem ^fil9tCl?*T '©f^fCsr ^tZ^ ^ I 

9Ff^ C?R9tC1^5t CT ^ ^tfrlsf^^ ^C9I f^»r f%*r fN ^ I 

«tc^» m ^ ntHr ^firai ^-f%^flC^Fl9 (ovary) | 

>*• <rfc9F; '®t^ ^c»r ^ m »2tt9 ft f^ic^p^r «rtc^ i 



« 

fwilsii 

(«f 

* 

(Dvci «sfrsi^ ’ffiffli fw ^ 1 ^t*n 

^5?»r C^ 1 

^51Ititw ’PH HI 1 

VM1 01^ c^ aj« ^ 

emu? cm^ cm^ •iW'® 

^C?l^ ^ '8T9l^^^ CT c^ 5V^ ^ ^ «IS 1 '®t^ 




«ft^^ TOt?? ^f3^t*l H- 


Day fly 

• • • 

, . ^8 1*^ 


• • • 

... 

•alcrf’lfs 

• • ■ 

... ^iti 

>111, ®*T*r toff ... 

• • • 

... !».sm 


• * • 

... «f^r5 8 1t1 

f9|^f*i^, f^, 

• •• 

... >1115 

• 

1511(1, c>w 

• • • 

... % >0 ^i>i5 

. mu, cfWi 

• • • 

... >11115 

ITtI 

• • • 

... >11^^5X1115 


• • • 

... >*ito>*iiii 


• • • 

... >8 1*1115 

iitffi« 

• « • 

... 1* 1115 

^1 

• • t 

... 1ft ito'p* 1115 


• • • 

... «• 1115 

lf5*l 

• • • 

... «ft Ill'S «o 1115 

« 

it^K, pi% fi?i, ^ 

• • • 

... *-'1115 

#* 

1111^ 

• • a 

... Va 1115 

rii, P’^® ®*’‘P 

... >•• 1115 

... 

• • • 

... 1* • 111155 milF'SI mi 

«flH ... 

• • t 

... «•• itoi^n 

citm^ ^,'s^ ^ 

••• • 

... 8*« 1115 

. ... 

• •• 

... *•• >••• 1115 

Cifiyty (Piv tree) 

• • • 

... 1** ill's >1*a 1115 

mi ^("oV^ KSi •*. 

• » 

... «••• lln *••• 1115 

^1,ife,1W ••• 

« • • 

... «••• 111155 Hfiv®5 mi 



09 I ) 




(8< I 


I 

’f® 9t9«t5t T’jwtcsr” < 21^1 •®frh'” 

>piwi ^itprffsn ^1 ^t?rc*i ^fiNi 

I «it«f >ifcf ^rtcsrtpsrn ^ 9^»rt9 1 

«iMt?r *ap^ «RC9^ ?Ffkff9 a ^tsjn^'8 

9^9 •♦ifs? '5t«rf9f fw® ?3i” I ^rft f%i 

^19 «<|5(ST ^C9 f9f*n «rff^ 5^11 ’Tfsf 

9C9r ^«i^® ^ c9tc^ ^19919 9ti:^ '®t*iT’p, wrf®, 9*r 

Nf5^C«tCT ^51 <il^ ^,-^t ^C9 

C'8?9t^l 

f** 

nrsdn cw 9ti. >rt?it9 circ^l «f59r9; ^91 crc^t 

9ff9Rr 9il^ *itnr ’tt^n 

•rtC^sfl '*^t»n ^«lt9r>RI* C*H1 Cff<[99 •ff^ftC'S ^9hi «if«^ 

» 

99 5lt^ 99f»[ orcn ’PR «rrf^ 9C9Tt ^*rtf9TO f5wt9 

9f99tC9 I 9t91 ’T9»n CftH? C»ltW^ 9J99t9 ’ffipil •TfC^’—•'9«t^ 9J99t9 
^91 ^ CR—9mt9 ^^91 4t99C^ 9» 9^91 Wf9 TO »9 CR 'SWV 
^tCTtRt9 9f? ^1 "f^W” f%| 9t9 f9^ TOl 9^W C9T9 99 W 
(^9^911 

*m99 9t9 «r99 91^ ‘^«n*r 4mf%^ 9^9ta[ i ‘flt 9999 ^ 
HW ^tC»rffR 9^9' «t9t¥ *WC9r8 TO9f «rTO9t9 9C9W 





I Nicotina i Nicotina 

(Nat. ord. Solanacaoe) *1"^! ’•Thnl 

« 

Ofivi ^ cwlvt^r’TN 

•^ff[5l ’ft^ ^cc g?i>, c?t^1 ^«Tff? 

mWB «Jtl^ I 1?^ Nicotine oi^ tf|lPt?r ^ 

*|fG5l ^ >PTO ^ I 

CTH1 ^»rfc*rfir^ Tif^r^r® i «tci 

fwrt ww ^TBTBir'■itcw I 

STtf^ ^™nPr >8a\ C*lt^R¥“f¥W^ 

(Cnbn) >wiir «rN '««!! w cm^ ^ropt i ^t» >«’*Ttc*nr 
»[OT f^fsT ^^^t CT OTtl’W ^^*1l¥*rK 

liHfirl^^ *1^ «^t?i ^ '®t?Tc??r »re«r «a^isrTO w irm ; tsjfrsoj^ 

•TN ^1 ^n «ftt^ I 

iraWPR fV5^ (i8a^—>8>%) C?fW5TC*l»f (Roman 

Pane ) STt^f^ <8^ »R8tai^ C»I^ C?W C?fHtfWC>R 

•rw 81^ I *it®i ^I8irr?r ••fjTf’nit^ ^1 c"*mt%i 

iftwi %i 9IWT ^if»r«i ^ftj- 

^TTn? I Mi ^ «I1 ctR|^ to ^ TO8t!r 
fl»i 8(811 I TOIt^ arm *ft8 c8?ii*t ^rpn ^ITO trt juinr 
TOir® *r«^8f8TO ""rtM r5T8Tf»ianr m^fre «t8ta»?r aMi*t «tmR 
^ I 

«2rTO TOt^f ctrtit?rwtiM »r88l 

«88HI» 811? i(^T>i ^rfM •m art tfim 

8Rrrt8lMl ^*lt?nr'ai^rt *ltOT ^sWmr^ <it^ 

Y ^ 8»f?nn fro cm cr^ «nirti oi^’I i oitof 

01^ 8im "cfetTOi" I TO TOt¥ ^ ^ lirt 

*rhBnr srt^r “cfetror i TO TOtonr arm TOm “TOtir 
CTO TOtTO TOm TOM 1 Benzoni ^TOrtTO Travels 
m America snrm ^OF ^nciV TOl CTOtC8Pl TOll WW TOlfm** 1 

•F^TO TOlORr TOtoi irtvtcf ^ 



I 


fW Philip II ^rtOTtl^ VfiPTRr wr 

4 ?FiR Franeisco Fernandes I 

l^citw tffBTM^pnr mu tn w (>*tir) i 

"(Sf¥> (Nicot) STr*f¥ a|¥ 'fIC'W "SW? 

^i»t^ w^rr® f^c¥tfri ^mfs »ri¥ ^firffcn» ^fhr 

■ifvfl ¥¥ Spencer ^^tC¥ “Divine tobacco", William Lilly “Our holy 
heib nicotin" ^fiUtW I C«»IP! 

«r^W «r^H¥ ¥C1RI virginal Governor ^ 

Ralph Lane <sr<flC)T ^>^^5 WTW ^ I *iGr Sir Francis Drake 

?5’ltPnr ^Tr%9l Sir Walter Raleigh «39«rw ?5<1T«l 

¥W«i I Raleigh a|¥f^ ¥tW f^*nT-sr?[ I 

11TO ^«7 'Sf^?r ^ ^*r ’^tr??r ^c^ci 

cn cirtf^ w*T > 21 ^ «<r?r «ifir f^npi ^tn\ ^ 

'®t^t?r ^ ^ I Raleigh^ »rff^ I 

^5 *itCT ««(?rr«f ^ m »Rtw <snm »itC 5 

¥flll1 CtC^ *|M1 m I «IPiC¥^ 

«2fFn c^l ¥fa«l N¥»i aic*ifir^ ??*! i c*r »isnr srf^ osyf^ 
4t«n mm ¥!ri i f^ 

«r¥tnr OT«n ^9 c^f^ri^ 

f¥ sn ^?f ¥f«0 sitt I «tt>itC¥ «fl Wt*ittOT 

wsm «rff¥^ I «CTO (?r c?c*Rr 

«Tt^ (?\ orcH^ »r¥i '«c«Jifl C¥ MTO? ^f»ffTO 

^ C¥ f 

TO ¥r«rttc??r ?ft¥^tcn ¥#¥ >«»•♦ 

^ FWi »W¥®8 ^ ¥tTO 

«TO VfinitCl I Indian Museum^ ^rC^IT ¥1?- 

"Ijrof |l?hr TO cw>8ii ^ I 'stTO arTO*ii ^ 

^CTO TOH, ^TOfiWl TOt^ ‘flPurt <ljm 

«wt «r5fir5 lipT, TO8 TOt^ c¥f*i'9 «r*iti TOU 
«i1^t*i w ¥l^(TO'il’Pioi ^ ^cir< ^’Tl^ oiPnina^tTO^r 
•nfei ^crf^ TO WTO ftro i^c«cr c? >ti- TOt>t 





I 

*iw sn I f»nit« ntat^ 

«if(v Hw “«W?” ^’T^ “vw 

^c< ’qfinrtt ^ I «<i^ '® c?^« Hnr^ 

>%*8 «(itw ^t»i1? «w?r 
ntenatat* 

^‘faort’^'ca ^ff c?R»rr*r i *vfi^ 

^ orf^r snt ^ai w ®rt»rfa ««a? ■aa[^»iT ’^raacsa 

5i»r8 ^stra arat^ai i ^aa ataafa «ftata ^aataaiFa at^i aii 
'® faFaar a^i a%aa cauj^® ^ aataa acar •a^®Jaaitf? 
a?4(a^faata? aaa afaa^caa ^aa ^aatcaa aa'Q «rwirajtff 
cafaai fB»wtai a»facaa ca ^ai faf uia? «itfa Carrara at^ata i” 

“aata a‘i «rr«fa ^ facaa, ^a ata ^stata!, ^ai aa*! 'e af^ facaa- 
area araara aa; atf%a atcaa «itaata '^aeaa m ^tMnp[ i aaitfe 
^ai caf^ 'sfaai arf^ afaeaai ^*lta ^ea; 

•itfacaa I cat aaa ^ata ^atca? ata atfae^ faeaa aff«« 
atfaeaa i ^tata »ea ra»| ca^ ^statf ffa, ^ at^a 'saata’fae^ 
aiiftai faata i a^eat caaa a^faai «rfa'« attaTa •aata a^^aa i 
oitana aptata •st^fa^ ata i '®tata aa a^ataaai tata ami 
ataw af^a ^ aatt tata aiaata ^ta apfacaa ai i"t 

•tca^tv atai ate^ caa a^ ata ca ataaeaa aaea aaata «tai »2r5f«r5 
aa f^ a^ea fVaea •afaa 'star® 4ftaa atfaa ^a ^a att i a^aas: 
tcateal^at tata ^ ifleaea ^aa a^caai aata<i •it«fteaa 
ateay aan ata ca 'stars aiaatcaa aapi afaai ^a»ca tata can ^taa 
fta» '5tai at?i “cafatfl” 'statea^r a^ai ^eae^t tifaatc^a i aira'w 
cat»ata atrs a^«rafa tata fta «4eact'at^® atatfan a^ tata ata 
capatft atatia i 

«taea5^ ^cateaa «fta ^aata«2rai wr acai «itaata '5tatf<*wi 
4iaSp5 affaw's srfat^ta tata tata aiaata aa afaata 

aw ^Ttbpt'*tata acaa—“«tata caaea aaaaeaa aeaa's atcifja atai 
ewtaate'seaalaai caa tai aiaata alacaai i tata c»rra^tata^ 

•fairatai 

t Atftd mg in BUiot VI., 165-.l«7. 
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■tt^ «itcirf «r5t?r ^itoR i” irw#r 

!5*iT5d’Rrr^?r “is^?r" (^ ’rtfrt ?« 

^wtc^tc^ «it«f?« *pfr^ '*W?r c^ «ir<n ^ ^ »rnTt» "«^r 

« 

WW ? * 

M, 'Q^ *tnx osi%?r -^fm TOsi 

sn I «rt«prt»T ft^ninr ^ 4t«!n «"r fTcr ft^r •^rm ^ i 
^^•Rtc*??n 'sr^irw <4^ •sr^rtc’p ^*ii ^’rc*! jj<irji 

^ I «Ct^?Pt»r >1^91 CTC*f^ .4 <£f^ C^ 1 

^5151 ^W5f I fsfi? sitcirr^, ^r»nrt?r’3t? 

fir^ tfTf^Tf^ ¥tsi caf^tw ^Kfc^^r^Q f^^?r m crf^mi- 

f^f9R I '«# vQ *rc<j *f«r *frc< 

C^C^W ari4T CgW I5f ftw '« ’fj'TSJfjtC^ ^C5T ^ 

^N*li apfml I ^ C^rstPT 5^'8 or^ ^ I 

N. Tabacum has become ati abuudaut weed in many parts of 
India ; around Calcutta*~>for example in every dark and damp lane 
through the villages and neighbouring bamboo jungles on every wall 
aud road side a stunted form of N. Tabacum is found to be one of 
the commonest weeds, aud indeed in Sandy islands of the Hooghly 
and the Ganges, this plant has practically exterminated the in- 
degenous vcgitation and may be seen covering miles of these newly 
formed tracts of the conntry. The plants spring up at the close of 
the rains and flower in early summer. Mr. C. B. Clarke is of opinion 
that the above mentioned plant is not N. Tabacum but N. Plumba* 
ginifolia a native of Mexico and west Indies. It is described in the 
flora of British India Vol. IV., p. 246, and is mentioned as being 
the only species of Nicotina which has established itself in India.f 

Watt ^ CT «4 '«’5I<9fir.N. 

Tabacum liTgl ^ *rtW 1 f^f«l CT ’tftW ^ « 

9RV tffi ^ N. Tabacum I 


* Elliot ia Iiid. Autiq., VI., 861 . 

t I>iotionu’y of Eoonoaiio Produots of Intba by Qeorgs W»tt ii.au, om., o.t4i., eto. 
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5t5l 5f^«tfl ’^^C'S »J5FC»rt #tffC5Pf CT '®t5tc^ ^•' 

fir^l ; '8 ^51 f»r «rrcf ( Tempamte Zone) 

^ ^ >1^ ^C5FI c^ ^ *npn 

I «?f?ra ^firsi ^«R iit«n ^5i ’«c5rsi 

W CT »rt8 ^ ^9\ f?r5 ? 

^WC^RT ’It? ’ItWf I «CT5 

nw tft’tt’it I ^?t!r *‘wri6” c^rtar ^5 ws 1 c^rfsi ?w t?) 
«2it5 • *1^ ^ ?tc^ I ?f5 

*1^5i ^ ’Itt^ I C5 >IW ’It? ^ ^?1 «tt5 ?t« 

?1 f^l 5f? I ttc??! ^5 C?"f 5^«t C’ftsrt^ f n ?5 I 

«IfC? I >T?5 ’IfSl ?t5I 

^C^l ’I??rf?!rf5^ ^•tf<l» ?tcS4¥^fe 

f^’II oblong lanceolate ’^^51 ^f?5tC?«l I ^t?ti:¥? 

*it^ ’irt I '85F ^5>rr?r *ft^ «t»r 

I W'«»I1 «?t»I^1” ’It«t5 «lt^- 

«t« I Cift^ ’Itc?? f? <i|^ C?»f W «1C? I irtCTf5Vf5 

01^1 -ntc? tstm •%•»•,ftor?^51 <rc^i mTfsi®: 

^ ’ttc? %,••,— ftOf ?^51 «rftvi 

C’l’R "pr” ^ "«51" ( Hairs} <ttC?f GTt^Fl ’ltC?'« (?[tm I 

0,^ a»^«r^t?r ^%t»f S’! ?tr?5 ?^51 ’It?W f^fii?»I ?1 

5ffi[5l StC’t I ’ft? f«F^, Wflt«fJ*, *tt5» C?C*r5 

f»nrr«r ^ \ «tpi 

*lfil*ltM 5Fa1 ?11 

^ t o RFt * i rfNfla ^>11^31^ 5ta ?fw i ^ca xcaa 

irM«itar ^rfaaii^caatf ca’<rta*«“f^ 

iflat arf^w c^^t «•, :atn 5r caata ^a a? c?a ’■rtta f^a caafa 
aai opa aa cifca^ astatcva aia a^w atca i f5pi 
wcircaa ansiaaia «rafn3faaaat i ■«.^ctaat^aiN»ta'Wta 







^riNl I ^ «TW ^’fCf^f It*! ^ ^fSn 

<(tcf I cvrtn ^ wr ^ ^ ^ 

^ft^\ ^ •tJhm ftflfi f5?i^ *ttwt 

ite!(t?r *iW?p ♦rt^fw "ficl? *iW»r «it 5? 'rfSfl i 

«h 

^ «f«(t5T « «r<rt*T cwrt w ^ 

«rf5nr •u’?? ^sr 'e cat*t*i ^ f*riw 

^ I »fl ^ ^WP5 «f»r «»r 'Ttf^ *itt?r 'fl*r*^ 

mfkuj^ orW? 5W «t»r ^ I c^»r mf5c^ ^ ▼firw *lt^ ^ 

^1 "ortvi prft?ra"^ c^<r ^ Tifswi "*it®»n 

*ft«l,” '‘c*it^ CTt^i ?Pit*r *ff«i” I 

»ffPf fe’i»Tf% *rfcr I ®rf»Rr *it<jcv ftw crtvi 

«rfw® orf^ fffl I wil 'tf^l PP^ 

^PRT 'Sfsnit^ m TO5I sfl I W« ’TO C?W’' ^t*f 

^^R1 *tf?I*l'5 ^P5 ’•rfs I Whihiey^ Tobacco Soil»l| C*»^l ^C1 CT 

’rffi»?i fsTC® ’rf? 4 ^ ♦tc’P ^ 

^iSl7 ?[^11 ^PP I ofailjftcvs 5W ’1#P'r *1f®1 PTffel Prtfe 

^<l» *1^ C^W ’Itife ^’^PT cwtvi f® I 

PTlVfa wfirc^ CT^ W I ‘ 

®fif ^WPP® •IMJ Nicotine «rfCV ^ lf%P® 

®c<*l ctfl® ^*tti I ^ I ®t®tr® 

Nicotini>»fl® mtOfl ^ftPP TO T® C®% <ttC^ Cn fTO W 

TO1 I C®% Nicotine TOpt ct wf*nir 

tW CTtPPRT Ptt® Tow *rt ^ Nitropcnons >lf® TO^ TOfV ®tai1® 

irt®ni I TOt® CTO TOtC^ *ttTO ^ ®f? ’RTO "JfTO ^ 

®tPP «tp?r® Potaesiiiin carbonate TO^ 

Tot ^ 'Tow I C® PotasaiiimdlJ 'WIT®! wfrwtCW PI wfWC® 

TOtw cTO TOl*l^ TOl TO ®t® ’il I CTOre wf^ TOW w\c®^ 
•il’ppw^rt Wfcw cwTO ftc®® ww ftci® TO®'TOWTO wrt ^ 

CTO ^ ^’t®^® 

dJTO'SJ «*ITO *—TOW®* TOc^ TO ®tTO^^ wTOff ®c®t 

TOTOI TOwtCW^ TOl W^« TO ^ TO*W ^ TOt® 





I 

»rtil >it<R FTfw I «it5 fwi^ wwr *rf5>rt*i, w 

4 

?rWW[ W^^ ¥f!ra1 T# f^WCT I ^- 

C^ «rf^C^ aitom W ^ «i|^? ammonia «RII« 

^^^1 *(t^i »(m ^ wt^*m 

^ilt9 I 

^ ^tw?r Frc^?r m w»i ^ c»i 

f^c^^wT ?itf^«?[^c^i c^w arffS^ »rc#f‘^?41 c^ sa^t’rffS 
»rew ^tf«i ^ 5«, ^tcer^ 'sN c«i»r ^r<r <?frfic« 
^ I '®t^ ^ c^»r ersi «l^5i ?tc^ I ^ 

^vs ^^ciThi w>n ^«ii ^itw i ^tc??r 

cww ii»i ^twr I ^ »rl^ 

«R?F ^sr® ®tf^ ’T'VT ?it^i «r^^?r (>) fl«f3(*(*i:—»rt®l 

’Tt^tOT ’Tt^ ’vf?!w ^»i ^ 101 I fiflf ’iti ’ll 

^firw ’tr^ c^«p^ lOJ *n, »rt«i iri ^n, sn «rr?r fsTC^^si c^% 

«rtifn <rfi:^ i wch ^rs'fw'fe »iif^ ww’t «iis? i w ^f5r3 >rt? 
's »inw »!nw «rf^c« »i5r stc^ff i cf ^wc^rt 

®twi ’Ft? <ff^1 potabh lime, magnesia; f^Ff 

Phosphoric, Sulphuric, Salicylic acids 'ISpItC^?! •TW 

«r 

‘fit «f»i^ •r«ffir? ’tw c^ 

Hl»?I ’®f5W WPl'Q 'ifft?[ *1111 i?fW5 ’It® 5111 ^t«ft ^ «W? 

5pi»i^ ^ I CTtffw® voi 5Rr CT^ifPiji c*it?tt«l 

tiw ^ gypsum %9r ’w *irs I '^prrors artn »iti(t?‘i«* 
»iOf cf^nioii *tt5H5t5’Thr'« f^tift I («) *faiRii, 
4 »w;f *f«r ^*11 I {«) Wil, Bt»it5i •tw wn»itf^ 

^1 


(awH:) 


tft'Bt’iew ^t^t*tt<iTln I 



I 

f® 'Q oicifcHs ^I8¥?r <ftw ^r^csfya, vii^as 

^<tc®t<rj fT|9i I »it«ftf*1 c»ftc^ir ♦tew w^®t- 
♦1^ 3151 15 W51 ifarii I wfl 

«i«*t<i Cl ♦itNti cHtwti ♦tti 5^itfic*i5, 

®t5rew 15 «tT«f*tl wfie^ ir»tc®t, cn c??t5 f^ti^ «ii^ n <2it<N 
“Wt5t5 ’pst*! C15t new ^1 'Stt® I" 5^ ^ Cl nitll cnew 1Kl5 
5151151 l^n 1C5 wfl®, ^fl ♦ItTJ^'tl ‘it 15 '«f<5t1 ^t5l <flW <*1^15 
•slfsm 5^C®C5I 5® ^55® f55 CW151 CfCt Cl ♦lf55lt1 

5® 55 5^® ®t5f5 C®tW*1 '<3 C3|5®t5 5?1T1 WC’lWtf 5 WH f55 I 

^^♦15 115^5 ♦iflltWl 5f? 'Stiti C3F®t5 5^111 55 

C1tn5 Wt^tWl l|if 5tf55l W5 55, ®151 5^t«I WtC^ WtW^ ^t5l 55 1 
4WCl W15l5 1lf^5 5f55lC5 I ‘fll5 C^C’I ♦{J^tC’tWl 15 CWtW 5^ 5< 
m5t5 Wf5C®C5 I 5C^5 511515 Cl WWW 1tf^C5 'IWItJff <21511 

fitol cnwteil ^1 8*l*« 1^*11 wf^1®1 55C5 Cl 

♦lf55l1 55515 CWlWlI f55 4l5 ^llft 5lf^1C5 "51515® 

wi^lar 5ew5 5i^ i 55115 wii 5#l3i1c5'Q ca^li cilwH ilf^5lc5 1 
oiwnfl 555l5 C5lwl5 5l^ »55‘1 *11^3115 Wf® fll®! I Cl 5W5 3I1C5 
W"? 5#t 51515TC51 41*5131 ^*11155 5l5^ fl5> C5 5W5 31115 4l5 WJll* 
f51»l1^, 5W1, ftm^ Wflll^f^ini 55515 ^*9 5115 I 555l5 

C5lWle55 5?in ifliC® Cl 5® 11151155 *115511 «tf®55 WC5 ^51 Wl5 

Wt5UW® in^e® 5^C151 I ^5l5 W151C55 1l5l^ Wif® 4l5 Wt5 

fllW C®1®11W^ 5C5 » 415 ff 55C5, fw ♦llft3l1C5, 5*^ ^ 555 Itf^- 
5H^ I s*|55 wflWl55 1j5"5t 511C5f55l5 5®^ 5^W, "515 C5 WUCl^ 
tfew, 5lf3IWle5 Wl® 515 51 I ^5lC®® T® 1115tt55 5f55l1 iff 5^1Cf 1 
fwtffimn Cl ♦tfinmi iff 5^ 

5^®lf 51 C5 fllW 51515 5rt I iff® WlllCin CfC't CWH 5l5^ IW 
*tf55tt1 ^155 55 ®151 5^® fl*l f5^1 

rttW £5 5f55lt1 1® 4 CrCH 5rt5f 1^ 55 ®1515 W®f ^ ffitl *11®*! 1f1 < 
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<2WH^ W«nrr^'«?«ttf% *fr«tn w?n %- 
f^ns iifpl c^r^iKi <ftw^ 1^1 ®rfc5R CT, ’tfiRTc ‘1 ^is 

^ c?^-f ^91 ‘sftc’v I i9lc^ ^vr«r «r%l 

vfliircH ^ ^srtsnrt^ ^ I ^Tfsp^sts 

‘flmH ^Tfsnrtsf^ ‘ii^ «it>nf# 

f«'« %?i»r 9^? 9rar 5i^ ^ sri 99« 

9«rtf5»fe C9 ^ ^t?rr? 9c«irl <si^^ <it«?il ^ \ ^C®?19tft«il 

CH ^r«(^ ^^91 '«ttC9S <49? 'srat^f t2tlV< W’Vl f^pfH 

^ «rat «rrsi?t^ 9^»J1 ^C9PI Jiwci c^rWt '"rfervt’f «<i 

f99r9 9tvt»lt9 ^=1^ ^teci5 I ’iwmw f»llWC^ t9T9 9«tf5l 

^9 Btfewi C99i<1 ’I?I99t^ C’!9f<1 SJII 

f^’!ti;9 121951^ C9 «il afl"r9 «»r99tf9’tvt9 «fl9f 9tiS 

IT® ^^^t9 9»l^l 9tl9F ^9? ^t9tfWC^9 >2rc^TC9J 9<^9C9 5tf9 CTC99 «lf99F 
^95 C®t0f9 ^f9i:^ »lt9 5^1, «lt^tl?9 C?I*f ‘il’FM C9 99^ 

'St^ ^r^sitl It *1^ 9«l I « f’l^ltftal ^t0f 9^t9, »I99Ftfl ^'»t9 

1 ?^ 95i?[tf^’t9 «rf55f3Tw ‘SfM^sr ^*»i ^ 9yf^l 

ar«91 ^ '!ltl9y I 01^ 9995t9l 99tl»»f9 ’rf^l ^ ^ «flW"r9 

filf 9 J «j?»r '8fr99t^9l cstw^ 9tw 9'^>rc9 C9ltt 9119 9fr99r 

91^9 «rC9t9f9 I vflWII 99-St C9l»r9 C9t^ if? f^'®! ^W\ 1t9t» 

9« C8t«R TO If99t1 9® ^91 ®t?1 

9TOf9C9591 9»f99lC?99l 9® f:^9*tC»I‘^IW’1 

9^C9 Til’ll I <it9T9i ^ls\^ c^rtr? ujiirro 1 ^ 99 ^ 

*tf99TCl 9® 91! C®t«f9 ^C®9, ^9^9119 <?[% 9^11 C9 995t CTOr9 C»It^ 
9TOf 1®T 9'f9C^^ 19ri 9t9 I C?t^ ^W«r CltllHI 

9® 9<J C®t9rW9 9t9<^ 91 9f»19) «i9 Iff®’!? C9t^ ®T?1 

9(TO 9t® 9»r9C®9 I «I|19 C9^ ^99t9 9J®J9 ifetTCl »W 9t9t91 
C«IJC 1 Rr ^99t9 ^«r® ?^9tl9 9f»Hl1 9®“9lil®t^ W 1 ItffltCl, a| 9 < 
C>lt ^91 9^®t9 91 9f99l ^91 9^tCl I CTOl 

®j9Tt 919, «tC?lt99t9^n 9999T9 9^C®C9 91 9f99l 9t9^ 

W5t9 9^tC9l C9tC9f9 «l®t9 ¥r99f9 WS» W9. 9C® 

fWCitICIlt 9t9d^ fe9tl 9^ 9m® 9fe®Cl I 9t9t9^ 



>IWI I 

fTOPRtl a W*l >fr^ 

*iwK>iif*i c8f«Jt»i c^'s?! am?f »iara CTtt^ir (sroifflpcsRr 

osTarf^r cm ’it<fTt?r9 sfCJ? 

^^fJTSf ^ff'Q I '2P9f^ OfCH C^*! 

»it»r^ ’i^tTfircn? s»i ^»rc® 

C^il ^?1 «rtC^ I W 5lf4ff^W?r (raarffarine) 

^1 *(tw I fc?rtc*l 'Sm^ 

w I c^rt^ (73taf*T <rtc^ i 

c«itc^ 'Sf’ftJr I 

4«rai «rPTC^F 1^5 c’H'Csi’itf^^f (i«i-ti) ’ftc^'f, 

?>t5 *3jS^ I W51 3Tt<rw?r «ifTr?*T- 
Tt ’It'S «l«^® m 

5(^af ^f?|!l1 I 'i<m^ (Olive oil) 

»Tf^^ ^94® ^ff*f f^fa(« ^f^91 59?I1 ^ 

rw?»f 5rrf9c^»i ^^c»r? ®t9 ft*^l ^twi •n^ ift5il-^f«n 
t?l f’lfei® ^f?[9i, ^1 3rr«ft5Rr 

c^si I ^»t9 ^ 

^in, I «iWc?? c?cn m^iait ^f*r f® 

^9fc® 'svrs ^5 ^lc®i wfti ’ftsrfwi ^tcs 

*lfa I Wt#r ^f«|BfJ CefsiTC^^ (Diiector of Commer¬ 
cial Intelligence) Noel Pulon »rtC^^* f’TIt^ 

CT ^»i ’115 ^^t?r f%9Tt«r sTiflm 

’ItC^r I »rt5n-^«f) Stearine 1 

0)1 Stealine CT fC^f ITf? irf>lt9f*l?F ^f\WH 'Slf^’Hl I 

f^OW*l ^f^\ W’ll f’mc^ 1«- hf> '3tit >>• VI ^if «f«r- 
'Q ><• ♦• 1 Stearmeoi 

«f»Rt5f'« >•* ^sffs) «rfcf I c?<n 

^9 Stenrineoi^ ^ ^ I ’(N’l «ll«I f?fl ^ <21^® 

®tK I ^ 'S Sfijavineoi? 

CT ^ u)^ wi cif’n i 

OrCH. ff^?r »lft® stearine W STCf, f®l ^f? ^C®? nk^ 

V ♦fnitcatnw jmi(^ *’ 



I 




^ *tfwtc«» >tr5 

•itw •«’« wtw ^fif¥T?r c5>t»F intnf CT *itr<r® ^c«« 

’jftv Steariue«i?f »f?fifflc«ff ^Vm -SW^ 

'sfiwi ^ «rtf% 

^*itf ^Nft ^r?rc^ I irc^ »ffjr« « w <w 

*nrti<a ’rfqfll it? >rct >to 

♦ifNT? "WT »it?, ^ «ii^’t ai?t^ 
r?F 5?ti *i« ? w?i ’T^ ^ 1W5 ^ 

»Pl<, 'Sfct?! ^tTRR I f?F^ »rf?t?i 

c^m?* f:»n «itw c? >irar^ m ¥fir?i 

?Tw, i^TOi >if*r *Trc?Rc?, CT >rf«r^ «fff?i ^mPs 

^wcfs! w?T 5?^ «r?«r^ ?f5r5 ^fi. 

^\w\ 'tnmi 

Steariiie-f3tW« f« ^^«r(C? •tftf'S ^ I OW*T 4Cf% 

^ *f?f< ^y C^r*l ^fJ?tf5T?'8 

C^fsf »WN*»1 I *{m®I C?C*t ^?t5l Wtn? C»IT^ f?WI 

3»T^ ?[T?^? c^^ 

«iHir?’« ^1 ^ ^fn ^ps ?Ffini I 

<?T Grc«r c? ait<tc5i 3it^r?5i f*i^« ^1 m c?t^5iwt«?i ^<t?r ^n? 'bW 
?(t«^i ’srw m ffnit s?t^5T-f«r|5^^ 

Wi! «»t^ I ‘BWC’t'S ^|?1 CI[^^ CWt?FRWf?fTW 

fw « Steariiie-fiftatB ?K«I M f?aR ?FfirC« ?f?l 

nrw I 

iBwi-i ^ c?cH «• c»itpBir ft«'< 

OFV |4 C»r*r-WT« Stearine ^^*11 ^C« ♦ttC? f¥ *« ? 

c«rtw*i c*i^B >itt« ft>rr? « nfii^?ti iHfi 

^1 «T?tB «^«r ?[lc« «rf^ ?w ^*1 ^rtfer ^ 

OMC «>,♦•• N Steariua <fir^« flc« *ltCf I «tfw 

<w.^vwi ▼ftwi ; 

^ C*re^ MIV Vf<(K'i «tv « *t^1 WS HU 

«W «fCW 'Hffe c? »w<HEr«C« HtH I 



IflJ Wfi*\ CT Sleurtue 4m^ 

«fici ^ ^ I aiCTm-«ft« 

m ^»f ^ ^*11 ni «ff» >• 

^fw s{w . »flc?c»r ^fir ^ ^««i «wa in 

«w f^c»r nsm ^fl'e ^9ic» «r^« ?tr® ’ifw ^ ^f«ic« 

m I ^itiitiin irw ^fn Noel Paton >rttwira ^n^iffw 

^Hl»f ^5»[-irt^ Steariiie ^ ^ fC»f 4W W 

f01^? «<wci C9 «n»r 

* 

t« 'fn^w c?(?f c^ ^rf*Ti ^ c»rfw m 

•ittrsntnri 

CTtCT»r c’l^sf mcfwir vrrtj ntfircsf »^w-r 

*pr8 *ttnf I ^Wiinr cfc*r ct *iffli(M 

»t*ffn ^rw«r ffcifc"r ?«tf*! iitc^ m fi^cm 

?i«tf*f w <2im:^ ®t^ flw oiwrt us ifi I ^05 fNr 

CT I5?l C8N ¥f5«1 irtl^ST; 

^Ht»i’qjwfhii ^fir ^«f ^1 ®it«i to* wii'W 

ftcn «m?l cw c»ft '^•ii ^fw ifw Nifffl ntc?r®T, (?f^*f fN fw 
TO ii1«i tm 'St’i® « ^^*r r^3p« ^f?ni wff>e 

^fijv ^vs ntc?R I ^p\ ^®c»n 4 ip5i »rr?r 1 

ilCT® T«I1 C«tfir® ^fTt® Cma ^ ^V6 

^fni® ^tc??i t?c"f f5f*R ^C?R ^^1 ^ 

cirm «ii^ »nw ^intcm TO 

fTO*i ’(f^apr mc?n «ftf^ *(1 

aiHitl fHfl Ttf‘IWJ ffw 

nCTtfsfCT’t I • * 

c^m c»i^ ^<s vm nitwteiii 

^fivs 0(1 <TOr »ww TOri?^r «it!r 
anw mw*i irtfif‘it^t^‘1 «itfiic^^®»rTO TOiitfir 

mfirc^ ^®»r6 *itfiic¥i»i^ »f'fH »rt« TO 

n^i ntftff ^1 ^ «iCTCir TO«i I i[<r ^C's CTO 
TO c»i^ ’Wtc»i c»H ^^rf% to^ TO«t 

cff^mtfi 1 TOtcir^t cm « TOw «»¥« wfwi cnif m w 





fwmi 


(«f 


«ffwi I IRT 'S 5!tr^ If® «IC^ sitfirWOT ^ 

^»ic® «r«® »ttc« I fc® Vf5, ®ff«rc»r ^ 

«f®® ®f?iw ®t?l artar M5\ ^c® sftfflc®*! 

»rt^^ ^1 ’T® *it«?(l ^51 ®® «it5rrw?r 

5^5 fs^up ^ti?t!(i »£r®® ®f?rc® ®l5rtCTtt 

c^«r ®t®^m ^c® ’itc55» I r®i ¥9t»f[ 

an?c^?r STfftC®® ^® C®ft®tft5T Cocotine s^faf flffl fC®fl ®tfl 
J|fn1£(®® ®failtC®5T I ®t?c®5 ®til^s!11 

«ftfsi ®f91®t®t? Jainhon & Co., OJt Cocotine 5rf?[ C*RI 

®c?rHwR ®f^t®^i wt?r 

C®!*? ^C®? I >A\ Cocot me «If®® 

®firatcf!t f®f^ 'Sf®® ^] I r®¥ 

r^wt® ^^51 C5li ®r?fC9[ '2r®5 

®fifc® ^t«!! 1 «[t'®® c®? c®^ 

< 2 r®® ®f?[?iti®*ii f®|f*r*? f^»itc®?t 4® fiiatrir^ c®f^- 

c®tw 1^1® ®r«r*T f^^fi® 

^ifvf®m® ®3i i ^t*5t®jc^rcn ^®l ^if® 

^^®c® ®®t ®®t^ c®r5W?r i?5t ftr*t ?lt®cf t 

cjfc^ ^1 ir??tc®5i 

Cf CH? ®®t® ^ ®fill®^ 5« ? ^ CTtns ^ 

^ wr |f® ^ ®t«l ®t>?t?r ®i?^eR 1*^11 

* «^tf®^®f^ I 



fsraStsT I 

^0 fspi^ I 

f^«si ^wrf^ ’TSJ 01^^ TO fsl'tl 

^?ii CT? ^ I ^(tsittirg ^91 ^ f^i 9p5T «rft’i», 

iStf>ifir «rf»itt??i «t^ts^*t ^ ^^^f% ^f*r «sff 

m »it3r ^ 'st^i 91^1 »ifc?!r ^fc^a 

'Stt^f^^ TO f%a «ifi ^Vi I v4 

(Pliysieal lu'cepsity ) *|f?|«l^ ^ ^| ^>1^ ^fi|C«r ^ffif 

c^?(»T ^91 <£itf ^ ^^iif9i 

^nfsfjy TO »f3Jl93 ’rt«rt^I*t'9 (liijfliest generalizationi; 

4l^< TO ’Tsrw «rf*nii CTO»«^ artai^^c^ 

c^t’T's «rf?it9 m; «i*ia *f«r c^ 

^(9^ ^fac'® *llf?r® 5^1. 

CT TO! (exhibited by njathenmh'ciil 

formuitt*), ^cT!r ^t*ifc?5r 41 ^'Ti 'Sf^^rj I ^Tir«i «it>rfm tf^^r 

^ <2ftff^^ 9i^j >i|i:^ ^9T5 'srjflt’f 

ntnw I 

C 0 t*T'e c^tsTQ f^cTOcn 9r?^« c»r to 

TO^rfTT «rf^tt?fl vSTfro^® «rtiT51 

»1®T stttsr I fiWPTtJ >£tfr^?r 

^aitro TO ^ I CT <*f«It9it ^<91tw 

^fwtci, c«r <2f^ fe^l ^firc^ ^t«a ?t?rtf^, ^mi *<ffr 

f^«iff«p? CT orf^t^ nr^tfis, TO, ^r?rnr?r fspi-jf iK<fi 
CTTO*tl wtift^^l fwtc^, ^sr *^t?ft?rt 4^ « 

fro I «iTO^ »ir5j!r c^fa^TO ^sm 

’wti 4^ 4^ ’icsn ^?ri ^1 

4¥fc C«f|fn^ f^ f5?C^ <?rC'5 ^1 4¥^1 ^WTTO 4^¥<rt^' 





I 


(«f 


f?s? ap*rff« I ^«TrC!|tr55 'i^Wtn 

Mn <«rf5ith^ ^^•fi 'iftiftc??! fNt? »ii^^«2f«rf^ f*Tc^ 

^norii ic’fir f^wicn 

»£if5®t^ I ^apra ^^l^tfi; '«it*rtm 

^t^'Q «ir?i'e csftf»rv^ fjwpr? cFtf*!—c»ii?l 

j <21^11 f^»r^ >1^4^ <it^tTtf^w's ^^CTRT ^*rfti^#- 
^tv9U ^tPT «rw^ 'srit’ft '« fjnrwf fsr#ff to i 

«p? '9 '8 ^wi 'srff®^ Tfc^?i <2rf^^« 

5iTii I ^l^rtw^f '«i««ripr«?r c^sr^ ^ 

^ f«!?i>r I «rPrrc?!r ^isj, ^cfj 

'9 ^’Rf^ Rcsrrfei RRttf9 f^5R, ^jt»iH¥ r*i5ar TOte?f 

«fff^cs^F fff^ai fircn 

^ar 5« I 

’pp»j *ir?R^5? >p*itr<r« 

^1 WtlRIICT’I^aT RRal CT?5f1 (sensation), '8t^ (emotion), 

f5«^t (thought) qtcar ^w?r Rf^, ^»rt^ 

OrRcai ’ff?ll ^t?I, CT RRtPT^ Wtca? R<t?l 

^ \ «<l^ CHC^t'5' R^TI ^9 ^ta[t?r sjtcn I 

»|^ «l|^ irf5?f «r#t5 C*®? ait«5 I Rt^tCfJ 

iff^s wR, ’Tfs^si «rc^9 fR c^?R ’5^»n wR^ 

r®i Rt?r »R 

^ttaiT ai^R^l I 

HRW5’R»rt^^R^fa!f^ TO «t^ (monad) «PWR TO, 

Rar^ RafC^ (Fichte) Bfll TO (ego) >8 

*rtCf, »R9l >£r^i?t^ •f’f^ RRtfiri’R >it*R •SRf® Rar 

>iRi, »ipFarh9 ntR«l »itc^ *iT9i 'iR; RRtftx’f^r c«i >tFF»r ^nerflt 
»rI^ »i^ WR ^ R' CTO 01^ ^CW ’■ 

Rc^fir TO Rfw«* IRI Rrt CTO RtTOR?^, Ifif 

TO Rt^Hc^ ^wrt^ tnf^TB ^»Rtn cfi, to ^ ttp^ 
CTO ’^TO RR’W fWITOI ¥Rlt Rto TO TOR R^' 

iRit c»R«*f T ' . 







'iPNr fw <?r nwffc<t?r 

'^fcic I '2rf^5ff« flw® 

^ I itartfrc’fi ^ mt »iv«r W* 

^ftvicn fttr’fRv ?5*d ’^w 

finur ^?[i ^Rw 5 fR^cw? <Jtsit^f^ 'a ^ifsTTWir 

C^fHRfC^ir 7f«i1 ^Cf I ^fsfC^? ^S(« *ilt ^TfRw W 5tt5|, 

^ft « 2 nifer Rw «f?n CT ^t5ic^« «n4 5«—oi^ti cv ? 

w*t R*i4 ^<r^i ^ft?r ftw ^Rii 

aff^TB ^finn «r^, cw^ ’ffesn >iff ^Wfr 4|R« fsnw 

»iWR^ ^ i ’^f? arRc« ’tt^?! ’!!« 

« ^c?5 aiR« R«>r «u^? c^ »Rff?[ cn 

^<n ^51 *3(c’^l ^Rtffi I R^k5(si ’fR-Rw wtR ^r<Rtir 

Rwe ^Wir «fmi ^fc^i ojtRw^R ^ff^*rf9 
?«, 'bW cvjj?'9 ww ^fli (?FRcn, RRri RwTsj^^t 

<Mi^ CW^ (pnrabola) 3B«n ^R?l I 

u« £w*tc*t?r CA -T 

'5t?t iR^t^r ’RW^r RciPrt 


OAa|?r Rc^ 


//.»• 

/?2f 


i/„ C^-^f1t 0 , 


^y,, c^-«rn e 
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w RH-iffl * ^ 
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^?r ♦Wct n«Wl 

I 

csT’tp ^rff^«t?r ^ »r«sf^« #5- 

fs^flar 's>iT<fjM‘l-f^>i f? f®%?r ^*r?r i 

^fa?n ’iTfai ^^91*1^ 

Irtl C5^ I ^9t9 ^9tt 

U|9*sitC9 ^WS I ff59 f*n|S?«fi! 5^1 filffsc^ ^ 

9t9 5TI I 'STff^c^ ^ IpfC®! I 

^-’mw sTf«r ^n i 


<tt?r*Tt^ 'S «rti:tfi?r »rt?r‘if® i 

(^ <£r^tfHc^ m I) 

CT ^9t »lt9rt9 ’rrtT-^9^ WW 

’RT’WiC’f »rt9|t9 «rrc5lt55n ^f?[i:<5 (enzyme) « 

9tNr-9»Tfir®1 ^CtRT 9f^C'5 ?[^C9 I ^*r9l ‘<»TO 

enzyme >nC9i ’^lt®ilp*il ^f99 I *,; 

fermentation ^ ^^9 ♦tf9^ 

^^9tc^ I '2t<rw «i9t^ ’ftf«rtn ^ *w9t9 

fipT fermentation | 4^ f^ntl9’l «ffH.1 *rw aleoboli<? 

fermentation, ^9 9t99tC¥ acid fermentation, C^ WNf9 Wf 

♦ifill 9tfer WtC9^ pntrifactive fermentation 9f»l9l ^tft9tf9[ I ^^UPf 
«flar9 ^«f59 ’fpf ^9Wtf^^Cir9 fermentntion49 ^WiWf9 9l#W 

4J9»! I m9t9*l 9t>rt9f^ dt^9i 4^»0r. 

. ■* ,'*' 

9W9 Tt9l 9:9 ^5^9 CWe ^ ^ I 9»!t9^ *ffCl <?t 

^ ’tr9^ ^ ; <5t9tC5 C9 ?Pn9 ’It’tN '^, ^f9tC?9 4tC^9F<^9 



^(5jn^fc^i f«naei»tiitwiiii 

nci> sni »twl fr»it«l%i» 4f3F«i 

^ai ^^stci t f?«i ^#1 «ifii« "ni ▼fMi 

c^i) C?<ft j flrffir Cf, \l «t«f Hydro- 

sen ^ a|¥ w Oxygen fsrfsiSl ¥«! I 4«rtC5T ¥C«l?l 
Hydrogen ¥l Oxygeinfla fsi¥ fsf^' «fC^a C¥ts?6 • f¥l ferinen- 

tationoi ^5 «rt I ^¥fl<RC¥j('' 

¥t9 ; ^^t51 f?«1 ¥C?R ^C9li? tftC® 5l¥?I¥i:¥fl 

'9*1 ; f¥l ¥«n ¥*f C?'8I1 Jl*(¥ ;Tt 

I ^cr?r »rr?'5 «(¥3«RWfl C¥H« I CntsS’f fermei»tatioii4'9 

¥¥ C¥t*I 4¥f5 ^rfarfl ^1 fermented m C¥f*f« 
*11; ^^lilf^C¥a1 ferment* srfif I ¥Rat¥ 

Cff*!*! 4¥^ t*lt«n 91^91 ^^1 ¥<^f55 *r¥f«R3f 

<’ennent ¥fai «tC«l¥^l f9r*in ’frwf*! ?lt£S *lfC^r I 9KfC® 
fermcnt4?l 9^5 9ta®S|f *11 I 

Mlt9 ^^Wtf*l¥ Kiichhoff ferment ^«!1 9^tJ 'ST^H 

¥«*1 I f9f^ Cff^W*! CT :?ltl1 ^4«1 4¥ ’11911 ^f?[) 

Cl9»rHlC¥ ^larclt) f5f*lC9 I fsf*! 4^fn f^fnni 

«fW^ »lt^tWT 4^ ferment ¥flHl ’TCil *lf*11 

fsf*! ’5*1: ’fuHl ¥^51 c?r^C9i*i« 4^ f <rjf5c¥ ^"Tl- 

lc«l fsfsia ^f5in «ftC¥ I 4^ 9«fJ r^fil >lr^8 %l ^’fC® '*15^ 

¥W*1 I '>\r'99 ^itc-ir Payen & Peraoz 4l f^fC¥ ♦[<¥ 

¥fini diastase STfai ¥^*1 ¥«*11 ^irC¥ Scliwann *(t5¥ill?l 4^i’l 
4¥j5 ^tf?3 ¥filC9I*l I t?T?r 91 4t Cl t?l albuminous *lf*11 

*ira^^*l ¥^^S1 «rtC¥ I ^4tC¥ r®f^ P«l>siu fifC^r*! I trypsin, 
amygdaiin, invertiii, ptyalin Sfff® ¥fC*l¥8f9 ferment ¥lfi9® I 
4'$ >Prfl fermentatiou43 *lf«lt'*l¥t^ UT^il-Wf^r®arff^^fl 9^*1 
*11511 *19 '*lftf^9 I «MC"f« fl<rfl9 2lWjfsi¥ Pasteur 
list's ¥&C ¥*1 CT *^51 ^119*1 (alooholie formeutation) 9?9ri¥ ’15*1 (pu- 
trifactive fermentation) ¥9¥9fif 9i^«l <tC¥ I f«f*l ^1119 

* Ferment >tC¥i wtfw^ftf^ M f# 1 f¥? ®tftC¥ ¥^¥111 C¥U¥4 
^1 fermenti ) 





(«?! gflf \ 




^firwsf CT C^^f'S niJftl «frc? ; ’^5 

Vermeil tHtioh«4!f mi ^fCf I ^51 ifffS? C^ ^8^- 

' 9 f»r Fenheiitiltioii procwsol eft’^T «Tfaftf I «4tlf%C« 

«rtffw^ »!5^twt ^fk^, «n?r ^ 

m I wti ^«r¥f»r rei-in«iitc<f (3it^f^ ^c’f 

^fiw »f^fi I ft«rii ^c«fT «ft<j fnc««fn n<^l 

organised ferineiit «ff?r nr<[« m4 ^f% 

^SWf'PTl^ unorganised ferment ^ftf^ I Yeast cell ^ bacteria^ Wtil 
CT ♦’Wr ^f5l1 organised ferment ^ fV% 

pepsin, trypsin unorgariiised ferment 8Pt^ 

>Rill^ m I Knhne 4^ C«ttCTfV enzyme ^fm ^OW 

»i|^? »lWm: Kubiiea|?r sTtwt 

*|f?[f^'® I Buciiuer yeast unorganised fermeht ^ 

enzyme ^firsi *n<C?l?r '531’? ^ I yeast Of 

enzyme ^tfef ^r31tC^«[ ft3l ^3t>ltC?r *lf3«f^ #31 3t3 I 

^•'O »ltcaf f^fir lactic acid bacteria '9 acetic aoi<l bacteria 
enzyme 3tr33 vf33tCl*11 ^ >133? ^^ftC33 ^*1 'ilt C3, organised 

31 unorganised fermenM3 *(1<C^3 4*5^1 ^f3f33l ’iN 
<*Wtr«r« I ^3«tf*f#t«r3 3^ C3 organised fermeiit«^ 

f»1C#3 #13133 f3C#3 C313>8 3f3lf«3 #131 ^ TO 311 ^3lCf3 3t3r 
enzyme ^^3T?3 3l3f^ ^W8l f3C«f3 331313 #f331 #1C# I 
"The 80 -ealled organised ferments prolmbly produce their efllb6ts not by 
virtue of their speoiHc life metabolism but by the manufacture within 
their substance of specifie enzyme." * 

^3 1# organised iermenl '9 enzymeoi €#13# 3K¥J 3lt ? #3#^ 
\ ^3lC33 #t3j3FTfif^ 3Cfe I Moore 4 33C3r 3C33 C3 C3C3# 
organised ferments 3f3« #13 3?fil^, .#1C33 #113 3^ 3^05 3t53'^33 
C3rC39 i3C3J3 #<CTlC3 ^C3t W3 ¥t#J 3l 33 ; f#f niiorgaiiiied 
ferment 3f3C#t3‘3rt3M (precipitated) 31 33 3331 ^t3 

^313 31^ C33 lfP3C^ 3tC# I t 

Howell’s “A Riysfolo^y.” 
t “Schafer’s Physiology.” 



-s *tTW?l I -iS-i 

'4^ ‘«3 iic« ‘rtfv 

^«r*it»ft 4¥ I 

JT^« eii yine »|^ *f^C5 t5 I '•Iff 

Ostwald^lr ^‘st n^ar *tf<Jf?»r5 Cf Tei'menw 

citalyaiM^f ^f?n I eatalysis^l «(WC?3 CfTCTiT 

*Rft^ <rtwr ‘'c3Tf‘tt?r ^tf5 wf?i j mm 

CT®t5tcv«r ’R"»rc>f i[l ^1 ?rtit^f*T’P 

^ ^tc*r^ wH's i »t^»r 

*rtl? catalyzers ^iJI ^ I ^i[ir«l CW«f1 *— 

«fT^ Hydrogen '« Oxygen tflf^fapSt^l «rc»nr ^ 

^tt>P ^tC*l 511 I ^ 

'•nt’lt^ “Spongy I>latinutn4![ flffl f*f^. 

^f%«i i ai^rtcsi w 

1^*1 CT, itfaprrt spongy platinum<411 ^ ^ I 

4i|f»l ^*rfC^ WSfC® catalysis ^«rl af^iSfWet <211® 

^Tt»I ^ ^*f catalyzerat?r ^ ¥f5?1 ftC^ I af’fC® 

«rc*r» '2rr^»?i i iitnfiifS!^c*r?r ^nn 

%| ifwfu i[f I A cattilyzer 'is a substance that alters the velocity 
ofa re-action but does not initiate it I ®rll% CT Hydrogen 

peroxide (HA) •tW'S Hydrogen 

colloid platinum >«>«• BtC’la ’if^® f^t4® <W ®t^ 
^tc»i ^ ms n#?n i tm ^ c®!*! «ftf^ ®i5 ^ 

^ Hydrogen peroxidet® «ff5 ^UPFtC^ I 

tflWCl 'H® enzymeu(?f 'St*tf<ft oataly- 

zerifl^Wl ^ U|^ catalysis ^®5T ®t|Ttrtr WTftf ® ^ ®<f*l 

^ittn terinentation C^ ®t»r ®filll1 I '«^?n 

W^l CT peptic n\ tryptic >« 5TrJr5 catalysis <« 

«rtfV «Rp I '2if® *icw f¥ m’s 

#W1 ^Nc® ’lt^'5111 n®J W ^f*ic® fi ^15151 ®tf5i 

®t^® albumin ’♦tC*! '•ffl*!! ^^^C® f^ftd ’IS *!l t 

4gH»Ca| 4lf>f (A pepain ftCiWW ’fM ®t^ 

ffffl »!lC® CT albumiu ^f® 



(«« 8«f 


>8^ I 

Nftrl ‘fl® c?s^c« ??i c^ «rf 5 «i!i«u^ «itc«i^ ^ ^fn^t 

f5jcw I ^tc«r^ ar^l CT fermentiiig t^qr 9 

cMtai^Pis m ®tfl w I •tKvj '«rrcK f^i 4 <lK^j 

5! I ^ ^Rwc® “f<wfwr Cft*! 4 Wfil fww ^r«l 
efif9C^ ! Albumin sjl ««f| 

^r<f<F |)epsiiia|?[ I 

tSTf^raWl 51 Reversible Reaction :—55t85 »rt5[ ’>lfC»rtRl 
^581 C5f8C5 ’fit C5, ^®5f«fn «tf«f^fl ^•^81 8t8 i 5^8f^1 
^?f585 r881 1811^518 CSil 8Ff88 ! ^1581 «ftf5 C8 etbj'l alcohol'S acetic 
acid 5tc^ ethyl acetatf} 'S 5f»r ^858 58 I ^f5t8 855 «rf88l ethyl acetate- 
»88 515® ^n '®55 alcohol « acetic acid «Stt?l 5^ I ‘fl’l 

<*lf5i3|'«R« 5tf8^ 855 ^85^1 8t5I ^8?t8 5tl5' ^55 'Stf^faFfl 8f 

5^81 8t8 I f51 ^t8C5 8t5It85l 8f5 ^^ 58 W «lt8t8 

5f»Jt8S5tC^I ^tC58»8|^51^85R5^%8t8 »8t C5, 5r85t8r « 

8f85f^C^'® '88i5 8f58l 5fCf I Kastle V8 Loveiihart <*r5C8 ^C85 

C5, lipase 5t58f fermcutvfl8 5t8l «8^fli5 f858t« 9fil8l 

51C8r I Lipaseu(8 ^t5j CT ^51 C55C^ ^5'K 8rfst8 ¥5rC¥ 
fatty acid's rJt»ltr8W 5f88fll5 8»C8 I «(f5t8 ^5r55 
^9 555 C55 51 5^8 ’*F« 58, '®55 lipase^ 5t5f8T 8»f881 5fC¥ I 
lipase^ 8V^ S ^|5j 5H881 5fC5^, —451t8’jjS 

r55C8 518181 5C8 ^18 ^8 r58C8« 5l5t8r 5^C8 I **111 the subcutaneous 
tissue much fat may he stored to a certain point or if the conditions 
are altered the fat that is there may; be changed over to the fatty acids 

1 ! 

and glycerine and may he oxidised'in the body as food/'* 

Enxyiue48 ’5t5j •— 

Enzyme 48 5ftC5j8 4^ C5 48r/fe eDzyme4J «f58f58 ^58 C^l5 

^i5j 5tt I C5 555 enzyme C555lC88 ^58 5^f5f 5f,'88l 5tC5 t8tC5 
3f5%« f^r® ’ir85® ’5C8 «l8tC58 C58 « C4rt(5C58 51 '585t8 iff«l8 5rC5J8 
^8 C515S 55<Jl 5tt I ^1518 €41^5 '« C5C58 eiizymeor58 C5«5l8C5 
C5t595^ f5f«5Ff8t® 455<l 4f5t8 554 C<«5tC88 enzyme 454518 
4t5f 5^ 51, 4544^8 5l5lC5J maltose, 4t5l8 5l5lt5J lactose 


* Howell’s Physiology. 
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^1 I cwcaw lactose enzyme 

ninlfcose ^ ’TC? I «rfW CWt *ltC?R «ltt 

cq enzyme«l|q qt?11 1?^ q^qtC? I “In fact there 

is no cleni' proof that nny enzyme can produce more ihnn one kind o( 
ferment notion.* 'tit cq qfq ^51 ^ 

^ qtq 'stfTc^ ^ enzyme 

^Cq I pniuTentic J(U[ CtS^Tf?, Wt^T, 'S 
qq I ^qtc^ diastase, trypsin, lipase '« renin q^lapW StfsIS 

enzyme's «ltCl I Fischer qC®R Cq ®f® 

( veomctricnl strnetnre ) enzyme*^^ qtCq I Cq*R 5tfq 'Q 

^^car 'Stan C^t^n 'S qqr qf?l1 qt? cq^jp^ enzyme's t8«F 
qi qtw fqfsri q^cq =n i ^qteq ^fm] qtR cq ^'s qfqi 
firfqiq^ hyAoiysis qcfe cq cqfcai cspfq 8i)ecifio qcq ent 

5qjC¥ hydrochloric, snlphnric ql nitric «tjr ql ^ cqrfq'S ff«1 hydro¬ 
lysis qr^l qt^r®. cq^tq enrbohydratec^ Cq (?Ffq'Q ferment, 

fimt hydrolysis qfiJl qfq ql | 

qqq ^qq c^tq enzyme fqwq ^fq^i qtc^ ^qq cqt ^qq^q^ 

substrate qan qq I qq»q ptynlin slarohj^ ^q% fpfqc^ •qfqi'S ^fqC^Cq 
'SCWCiq starch^ substrate I 

qtqfqq^* qt^ft enzymes a^tcq !— 

> I qjqi qtqt cq'sqtq qq 'stqfcqF cq®q|qq qi nmyioiytic qi 

starch splitting q^q I 

^ I qt?i qtqi ^qiiqtcqq fqwiqq .qti? qtq ^qfqq qi proteolytic 

ql protein splitting qcq I 

® I CTcqq fq»fqc^q qfq ctrqq qi lipolytic qi fat splitting i 
9 I »rtqi fqanqqt qi sugar splitting i 
9 I 'qqiftiq'qqr q) coagulating I 
'9 I qfqqF qi oxidising t 
1 i Deamidizing i 

qfqqfw ^qq 'roiq^ i 





>^8 

Biizyn»e4? ^Tt I— 
ir^s-si :— 

enzyme^ «PC«f ^ I frlyccrii»e«« 

I 5t«lC^5 »(WCTT^ cnzyinertIF ^91 ’ItRT I 
IjfSr enzyme ’1t««1 »?ff *?j; ©udo-enzyine; ^ftSl 

5«*fi<rtc¥ c^twir^rW 'Sffts 

^f?n1 « f^?tt9l «?1 91^91 *tt691 9t9 5Tt I 

I— 

’It<(t9<l'i: enzyme F .WtC’T^ ^1 «°C5 

^^91 ^9 5« .W ^t^Cf9 ^?frt9 C9rt^ 59 I ^P1 

«>* Kai ^5tc?5 9FKI optimum activity 

9»n59 I 

f— 

enzyme^ ’9^WC^9 ’I'lftC’f (preeipitatecU 

59 : 4151 5t5W ^r99l enzymeC^F 9F«1 5^ 5fC^ j 

enzyme«fl9 «I9It9 *tti9F5C59 'Q 9ltr5Kt5 ^5 

^51 %5 5tC9r'S C5^ ^f9rt 55^ 

^5151 95rfl9tfl I enzyme^fn^ ^ f55t9 ^f95t5 9R9 

t5tC«9 55ftt9T ’!9»l ^f95t9 ’5f55 I 

(iV5*rj) 


4t'8tnwr 5t**nf*it9it91 



Ft^ I 

wtf 3j|![i *(f®ffci? stfiffirc^^ 

in ?n ^ »r4r '9sn i 

iRliri;^ ^ ^ I ^tjf»nn, »i«j w 

’tCT^ »rcifi *1^ «itc^ I c»i<ttc5( 4*^ ns® c»rr^ aren’t »rf« nsfnm 

f*fntf«nf® n^n \ ^iirtcinr fn^N «Tfcw, csrtfn^t^ «(tci? j nsfnssnrtsre 
«rfc^ nc^ fipv nWifln <2rcnHtfnnst?r i c»r«itcn c^entf^ nsfhi ^ 
ent^ ^[n^T nt’fn ^fnc^ci^ ntft«fr fiR 

TOn ^ >inciTn’l nrfsn i nter nr^j it?i cntitcsi nmi 

5ffinii ^ ^iT^ntn «in?nj *m ; ^Tnti’s nt nnfar nt«n cira «n; 

^iitcwn cftm ^c*w ^ nartw ntm <m \ nr<in ^ 

«jn« ^nsf, fns^ nnst ^ntenn ’Iti ni c?nt^i aitn 
^ n'^ nst«f ?pcn ? c?t»r?r ciitciR ntn*ii 

cn nf5|i?tf^ ni^Y®’Sis cipfsT «r«f sft^ ¥31 fni I c?t¥T*nrr3 sfncsrt 

¥firai ¥tnti¥ nw ¥^11 c¥n n»ii ntn ni i n®! ¥in; 
firitjtn C9i*r ntar i 

c*!^ *ts?1 MfVni *11:3? *t?^srnn ni ¥f?i® *itf3c»i enn nTft% 

¥t«f¥ n? ni! €¥¥1 *t^« f%f«w ninm «rn:f j f¥¥¥®t, 

¥t¥'lt%i 'e¥t»l®\, ^fs^hdfnt ; f¥¥ ^ntC¥3 >R*tJl ¥3 sn ? C»W ’ISI 
fHflW nrnm ntf«t¥T ¥31 ^^3t*( ¥twf3¥l ¥t*lt5T ¥ntC3 

^%r5C¥ I ¥t3®¥:^ »a <«‘*rt3 cn f¥ ¥»f»n% ntm ¥tc5 «rf^ 

S?1 ! ¥W¥ ®R !?¥ mnni ¥t3¥ ¥f33tCfiT I f^STsiOTT 

nntnn "Ttcu ««n 4 *t^t¥t3 ^‘f i5¥ ’3¥C¥3 cft¥t¥ 

¥^r8lin, ««¥«R srtfr^ ¥t3nt3 ¥fi[mi«1l nt¥fi¥t ^3 
*lf35t3¥ » ■ ^ Ftf? ¥n fn til *ltn ¥f33l¥ nmnl ¥f3C¥aR I ¥Wn 
««¥¥¥ m ¥131? «tC3t5nt3 fC»l3 WIl ¥flc¥t¥si; '*t3t3 
¥t3 >t» ^C¥ "t¥ ^ I C¥¥l *l’5l ¥tnt¥ nm»I1 ¥f3t¥i:ii1 

¥fiHTff, r¥¥ 5ln ¥firc¥l¥*^ C9JtC¥3 ^lUTI ¥f¥ fn3»I ; ¥P1Cft 
nfiwi ^¥^ ¥t 3 C¥ cult'll ¥C»J f¥l ¥»f1^3t3 CSil ¥3¥!^ ¥f33n¥*1 ? 



I 




^8^ 


^tcw c5ii 5pf^t»r ^iim «f^c^ *it^1 

»rf91 ^*fiTf? w «it*r3i H9 -rfarsit ^w«r I 

m ^T?L' ^51 ^S51 ^»i*r ^*lt1R 

n\f^ 1 ^ntc? ^ 'BltaiSl «»r »IT«^5T itw 

^tfa vfl .^«ti "^pKiwcis ^ni 

?rtr»!^ <if^^t?[ c»r^ ^'® <2t^?r «itci 

^f^«l1 ^fsl^l Stsit^C'® ’iTfiJC®! »lt^ I vfl’vfS ?F^ 

; ^^51 5PW1 C5l^?I I 

5?ts»l ^^’Ptc^r ’tr^sitc*! ^ai®n csri «ff%?i i 
«iit c^r^?! 'BftffI fnc^i^, cfW5*?, f^f^*r, 5i1»if’ffff'« 
®Nc®^ ^tci? a(5?C9f'® ’ft? <2f^^ «f^ai ^^rtc’ip I ®t^r3 «iFt 

^5f8jtceff5 ^p[ 6fef?1 «ltf5l?tc^ I 

’it^ ?r’aF«i-*if^*r 'srtc^ »r^?i ^t?i i csrc’it’rfefirai 

r^fiRii «2J^f5 «i^c9r m I apcsr ^ist^ -o ?t^i f^i^tcsr? 

»iw fn?i n ^Cl I sifai i 

«rr9'^?I’r«l »l^t9 ■'irsi® 3FCa[ ^^CTfC^ orange^ 

'H’PC'l ftJT, BtHH fl'I'Jl, ^^Wtn, wrwfsn 4|^f® 

5rt?i^ ltc*< ^>i5rtc9i^a «trasrfc*i ««ttci i «itC5ir35Ft!r i® 

cP^iiiF. ifsfi ^^?rrci ^WcfTw cf«f ci^fT «rtf? 

Biiitij Biff ?[tc® 'a ifc® fm «n*r?fi 

f5ir*5® 1^51 ^f’Ri «itfi! 

®i9rrc»i^ i2fiit!^®: ®tf3 «t®t^ I—^ c^iff^rf^ isrii; ^ 

; ^rr^ 1*1^1 ’lt^«l1 I ®t5C® 

^tf^artc^i <rrc® I ®tc^ ^ ®r9ci i^c® *r® ^r® cite®? 

illc® ^tcir I ^ ®^5l f^Rct mti ^ ®Tit 

^5tc® «rHt^® ^<iVi itil «rtc® 4® ®i9itc®i itc® 

«ii 1® tt®i ®ti ^1 ‘tfe® *fl®<ti f® c®i ®tf%1 CWf<ltC15( ? 
ffwt^ I5®’fi ^t^T3i B. A, B. SC, ’rm finn n ®ii It ®w ®f5c®aR 
f®fwfe?r®nw ®tfi®i ®t^®5f^iitf hut- 

fi®f^tc® ®t!i® i^5tci —>11 c®3Pit?t i^c® >»n ^«ni. lev 

irft lflr,%.,*.« ’ql® ®lltw^ 



cw'ssi ^?ifi:^i t^Kis «rf?( 

c^«r, cjftf^^i ifl’R 5t»rH 1 

C»I?!r ^9lT C»l^ ^t!l C’Pt^thQ efC^ 5^11 vflcif-r ^tc5 % 

M»it^ or«?i sn T 

«ff^ :— 

^?I1 «rf^ I SFfnC'® Cf®! *<[1 

'2i«tH ®1WT i arf^c^ m ■a’l 

(?i f^^cTQ w 

enlcareous marl arl#C®^ «*f I ^fC^Sl f*r<F\? >rWC«- m 

’tt? (?l f^CT ^ I efst m I 

'6 ’’ttl’ifi « ^fsic^ FR ^ ^ 5155^ ^Ftwt m 

«ff5ir» ’fTRl 5111 

grafting <2r‘tt^C'5 Ft^l I “Wt^t®!** 

tfifu ^«f ’ftcwn »!f?« gi-iiit ¥31 

I flw •^3erf^3l” ¥31 ?[3 I Ft% 3^n3f nz^ 

imrseryC^ *1^31 C3tf^'® ^3 1 f?51 •IW ^f3t3 ^t5rt«C3 

C3tf^ m I ’fff^ 3'^n3 ^tz^ gralt ¥3l ^ I f¥l '81^1^3 
orrt ‘fl’t grafting <2t9rt3 5t3 ¥31 ^3 ^ I C¥51 511 '*ir3¥tr-r 
f^3W3 C»lf^¥^ t^3 Ft3 ¥f33l‘!rtC¥ I Giaft C^^ff ^CSf ¥3«11-' 

C»l^3 ^1 orangeryr^ ^3 I 3»rf^3t5fl3l^ ‘'¥«R’* 

fH¥^ 3tf^ ^3 511 I ^^1 f¥| »|5I3 I 

^t5ltW3 CTO >2(13 «» ^¥ t¥^tC¥3 TOT ^ 3^ ¥31 

33 I 5^1*11 «2r¥t3 ¥¥C¥--^¥:3 ¥li >2f^f¥—^3T3 3C3i «rf5ll »|f351 

¥t33l3tC¥l ui'^ ^ «f¥3 3¥ 3TO’tf3art3 ^tt3t3 ¥¥ 3C3^ n®^¥1 
«l3»f35( ¥31 3^1 «ttC¥ 1 fter^fsr 3rr33tfl 31 C¥¥3t3t 3tt>f3 >2ft3C« 3’f3 
¥3133 1 TO 3^ «ri3C¥ 3t¥ ¥tf¥3l, 3tf5 3rtl^3l Ft3t^f¥C¥ ¥tfe- 
TOt3 31 iiurseryC¥ C3N1 ¥3l 33 I Ft3l C3t*f3 ¥r33t3 35^3 SfTO sr^I' 
3tf^t3 fW3 v<l^ C3 "tap root" 31 ¥¥ «t3t3 fH¥¥i5 3t3tC¥ C¥t51¥¥C3 
313133 1 Ft3t¥r3 3¥ ¥ C®¥fl 3^C3 ¥t3 3WC3 C3tr3¥ 33 I 
C3t3 3f3 ^33ltf^ «f3t3lt¥Ft3 ¥31 33 ¥t31 3^13 ¥¥ C33 TO¥1 
¥It3¥¥t3C3t^^*W^ NurseryC^ 3T3tC¥ 3l ^tTOl 

TOT C3 t33C3 f3l*r3 3¥3 3tfTO 33 I ¥¥¥: f¥3 3t3 ¥¥3 f3^ firt3^' 



fnmt^ I 


{«« 9< * 1 ^ I 




I c*R»r utai cf'eat ^a i ^c«f^ n\^w\ 

<j< J^tuta «rajte ^ ^ ^?tai aff^ra V[ ^faai ^nta j 
Mtc^ cw artw mK a^nai's ^ ^ i 
w^a ^riai ^ awats? at^tl ?a i 

^ta'e ^aat araaft atfaw ’^ar ^a« aa mv^r^ atw ^*ta 
c?te *tf^r5 *tta ^a "sjc^ja faraa'Q arfa c’ttffc'® »ltca i apfc^f 
>8 ataj aiaata atai aa i acar acai aftcia cat^ ca»r ¥faat 
i^f^ai ♦w cataa ai ^ nitrogenous ata carnal a:a i «*fc^ ataaa 
cirt^ ca'sai areas ,^'1 ora ai ata sfNai 

areal aa i ^ ato? «r® ^atia war or'sai aa^ta i 

atiai^ aaca aaca caa ^faai iiif5ai or'eai a^ai ati^a ^atc^ 

atai cat^l al Spherical aa I 

^f5 atcaa aiar ca aiaata atea» ^atc^ ^laiatoi^ cvra ataafav 
asai»ia ala isle's <ltca i 'sea atatc^ caWa ca^ ^ia«^ oiai^ a^»r 
«ta 8rcai ai i ^tai ^ai«F, ^a^, ^®ita 5ta ^aita a^al at^c« 
*itca; oiai^ ^a aaacaa aaw acal ^<taa aa, astc®?^ casa^r ^a»ii 
caia ^^a fa^ asfaai afaai atrasos aa ai \ atc^ a^e« 

atafta *t^ar cn\ a^i ate^ i ^awtfa^ ^ «riawr« 

asa»r »rt^ ^al at^c^ area i ^ aaaa a^c^ ^ai alt 
aaaa aaiw a^a afaafci a^a ^aaa aa; •aa' «aa'f5 atcia aaa •^rta 
fsa aaacaa^ 'afa^; isfatc'??^ aia^ a^a apfaai aitaj i ^ ‘nt a^ 
atcia wn •aa'5 aa i 

ato^a ^eaas aaa as^a^ftfa cata aa, *iit«fa ^faast^a «f» 
(fungus) I Foot rot ata^ ^ <2fata cata atcia aw atati¥ i 

tafc« afeai artc'5 atw i 'saa atcaa ai faai aora wta »a^ «i^ta, 
aa ao? «aa< area ffca aftat ata ^tarw i^-tfar atfaa aa i atf afast- 
a< ataa to *aat 's ^ta afaai afta f atc^a catfta wa. 
afa^a. *aa< atf5e^ caW ai atfaca •atara af5ai atw i ssaa-aftia' .caiW. 
atc« atf5 ca^taai faai aaa arai:8» at# faw aa i , r : -'. 

caintfaeaaa a^aia^f^a araal affaw aa i 
faat oiaatfa ?Ffaai at atw; atcaa afateai afti til aa t 

ca aav ca^ facaca Plata caeai ata '«t»tfaac¥ ^ ataita atf^ata .atpfl.' 



*TI^ ?!f, f¥f C»fl -1^ 5^11 «tC«PF »I<«Wal5 

«ff»!?i <rtc’» I fimi c^W ^itc^ 

«a^ ^ ^1 m»tCT7 f’lci C^W I "SIC^J^ C*l^ |f?I t??1 c^ 

▼riNi »re?i w i ^^1511 i?^c»i W9 c»i^?r ^ ^•itl i ^tw- 

f^i, ^ijfinii «rff^ win «ic^3^ »i?5i^^tfhi 

«ifiii1 *?Tc^c^ 'SW? •itr’Rfa 

01^^ 5f»itci« «ra> I ^c?9 c?c*r c^t*? 

^ *F®i f^c?c«f c»re9t ^5 

I ^ 9 [ ?F®r'«f9ic^ f^s? Btfir nf 

I c^9it?r oil cells f^3i<^’tfa>rfcl «f ^ 

C^T»lt!;'S «f9I i 5rtar sweating of the fruit | ai^*( 

«f ?t^C»r t’V^ ^51 C^ff'Q^ll ; '®T^C^ ’PfWl '8 ^ 

»2t^t3l ^31 I C»l%«r®IC¥ 8 c?<lt« I ^’l «t<rf31 

•tt^ the order of the bath t 

c^vf CBi^'^fsj T?c<j 3 ?[1 srtW sun bath ; 

W f^1 <^1^1 I ^laif ctrf^ C^ 

T*rsr ^; TO cit^ ^tTO) ^r53il ^TOtcw f?i I 

•sir®!^ (^1 Btsitsi f^t?r tissue pnperOi c^tt^l | oj^cn 

5tTO firw «i1»f ’iT’i *r^}^ c^ 'sH «ffc^ I 

%»! I 



«rt*R « ^ I 

(^ m I) 

«t5i c^H 

^f?C»l ^ C^'N.^t^J uq^? 

»Pl^ <2lt*lf5 ’>ll<fj (?F^ST aitai «ll^ ««! 

«ifW ‘2n%il cal^ I 

Pmil Canis “Rise of man"" sJt’T^ ^?rhl »l|^ ^1 

f*i%fc^i? :— 

**The disliiiguiiiihing cliarncteriBtios betweeu man and brute is 
Jfeasou ; and reason, the faculty that secs the general rule in a special 
example, enables man to foresee the possible or probable course of 
events, to make plans, to avoid danger, and to sow the seed in 
summer with the expectation of reaping the harvest in the full. All 
other creatures must adapt themselves to surroundings ; mau alone 
can adapt the surroundings as well as all other conditions to his 
wants.'' 

(?l Reason 'fl’V 

?— 

mp{ I c5F^9f mar wfcsi?! 

cm ^ 'sf’wcBiff ’i*r< I ^*15 

«ti*h ? 

’t'N «2|^tC?r ^r?l?tC55l I (?fK "mail 

is a talking animal" >211% 1 

''man is u laughing animal" '2n% I 

“mau is a cooking animal” i2n% I 

^9\^ “mail is an animal with reasoning” 

»rw «ti% I ‘flt ci^ ^ I 



^<n ^t. ^tM ^ *it^ ^fsil 'Ttcv I 

CT^ifw «2r<rN «rt4^? »!t^ w 

«eji?( *Riw^ 

f^i ^^^ ‘fl ^Ri5f ? ute ^c»r 

“wfs?” •srtftor*!» wt5i 

«lt? »I^C»!'I ’r'isl <51^ ^ItC^PST, wt*! ^^»Rr ’ll*! *rt» 

tr?t?il c»it^ c^f'<rt^ 

*r?i« fsiBf ^K m I ^^(Tr5ir?r thii 

«stf^ mt^ ^ sn I 

^t?l ^tc®r 'll ^ftr^T 'it5i^«rtr«^ 

5i1 I ^K ^1 ^t^ai aitsi 

0w^ wtsf «i«^ ?^[ ^ I wt^ ?itc^ ?rf^^ 
sit'r 5rr55'l ait'll ^n «rn^; ^tf« 

’tlf^tSI S|1 1 'll »2rt% 'it'T^ 

«i«*r ^'5'r ’itzi »i I 

«rt5itc??r 'it'ic^tf^ 

^ttr 0)^? <T? arf'?’? ui^« fitf^ 

»ra?^ ^r®r5t i cn 

cj| >1^*1 ? cn >1^ mK ®t5i5^ 1 «t'i 

^'3j c>i^ arsi sTtsi^sitrai^t ^I'l 'aai i 

I fsifi 

S^'® ansi'll^ caj^ -Iftai ’lf^'5 *1^ ajfif^C^ 

«IH, W!l1 CBN ^<l5{u9^ap^ WNa«a|*l 

^finn »(1^ f’P ? ®N r^ ? ijt^ w 

<ffiial Nai«iR Nai, OF’t ’Vfim aN ^'^*1 ^flc»i 

«t?[ "CBfN ^’t ” '«Jtf’!9I; ai^^ ^fil^Jt’r C5t>it? 

5r»IC^ ^ ; C^t^T ^rt’lf^ Tl ; CsNIf 

CStaiN «|fj^a|!? 

f^ fWC'RT arar aif? CiK *fl^? 

ai^»[ mm ®f?IC5 ytmi{ arfsi^* 

a?NH arf ^ « afN^ ! ^ <*lMl 

f^ari? 



Of I 


frotsr I 

C^*^ ^ *ttWS( I * C»l w 

«i?t'35F^f*r^w 's^'srwH 

5IC<fJ sfl^ c^p{ ^^1 ^(k c»i 

^W? cf^ «t^ ^ ^^ta's I »!»p»r «iwt?iif^tM^i «inr c^p[ 
»n«i aptfsf 5n "^fsw '8 

“«t«^ ^f? 

fifm»!j5 ^t?1 ^91 5(1 4^? ^f? 

fl^t?r «»1 ▼wst ^T9l 9^C5r T5 «if^w c^<f w 

^tir srf^ I wt5i5S§t? »h5 ^’f^fsr »ftf^ cv 

fsi'fii w ? .wrw^r aic^ f^wtsf i f^wf^ ct 

m\^\ f^wtsi^s^ >15P9| wts^^s^t^r gs(^i f>»wt^5#hr Thrt 

Of «i^ ^«i?pt?i »nft'5 ^t5l c^ ’li'ffi *(tRr ? 

«2flfMl9 19^ >i^»r C’Pfn ^Itf’l^ f 'eJt^t- 
ani f^»itf^^t^ CT mj 

csit^^t^, «iMtc>r?r finite^ ^tjft'*»»n 

’qt^i ^ I ^»r, CTt®rff ’vw?! ^ «rff^ w 

I f5?F*fr ^n ■^’l ^^1 ^9'tR 

^J^cr?r ^91 <!ltfV fHf ^ f=V9i’t ^Bt9»iliW <2m« 

^9 «t«n «tr9«i cfrf9c*i ^91 ^fk^, w 9i 

wani 9^5Tf^% ^«9tir ^ ^t??l ^t?9 ^ffsn 

^t991 ^t«I’9t9t9 ^1 jrt»l CW ^f*T91 9tf<r i efl9 9t?, 9T91 '»t93 

3[^l^ TO C^'t^ ^1 CTO9i*f TO9t9 ^ ^95T 9W9 

l^f»«1 9W 99 ^191 W»l^ ertTOI «lfTO«r i993^ 9t91 TOtW9 «2rf^- 
fW«T 0C9TO 99, f9f >rt9t« ^ 9^r8 9W <2t9l'® 9^91 99 «tf9C»r 
9^t^ 99 I ^91 C9 f9TO«S^ ^ ^9t9 «IT9 Q*Pi 91^9 9tl I 
^519 f9»?H*t 9f^ C9 "TOe^^l 9^991 ^*ITO fv f” BBdiuniu»9 ^99^99 
■99^ fM^Wa-'»^9 f99>fe f99l^ 9tWl9 ? X-ray9 9t9l -iftW 
9»1»f ^ C9t^ f9*f9 9sftl9l9 C9 <^91 9^9tC9 ^91 C¥ 91 fl9rt9 9tfire9 ? 
W f»9iW 9^ C9 "Wt99<^ CTt9 ^9’9ff9'5l 9t^” ? 9?^ «t9tCT 
9f>Ill '9^5 tflC9t«f^9 tt9-9?9l9 9[^ 5tf9 9^9W ’ito 9tfr; ^91 
9rf99l ? TO9ft»l 95t9 “f^9 C^ait^ ^'« C9 ^ ^9t9 9^111 TO! 
9t9t91 “Titnnio'' 9t99» ^<9^91^59 1^9 ^91 vf^TO ^®t9tt9ir 



♦ 

«ltC5 I *Fr»l f?«t f*r*? sit!?W>Sl %rf ’?5’f 

r.’i ^t^l c^ >i<<iji ’ffat^ ♦itnr ? f!f«r 

’yr«re’*fn m, »r?>i:9?r m't ct cw wt*T5^ 

5Ff?l^ ®T91 WtSI5B§1 »it^ 

®f5J15^1 ?p?l ^fF® I ^t< 

fsicsf^ ^c«r? 5ii 'stf^i, 3fmc^?i «ym- 

^?i1 ^fF-® I ®t5i 5?) «rr?f ^®?i *?tc^ 'Sfc®? nftr^ ? 

®tNl® c^rcsi «2j?® «t^FB^ C^ ’ajR 

(g-eiifvation) ®T»r H ^W cm*l t»I w c»!^ 5T®»r fC’F?! 

»FSf ®t5I ^C*t c^t’f ^Cil ^n ; C^fr ®t?t5 <t?f l ^far art^fl ^ 
c^»i?1, ^lf5«l, 5^1 ®t«i *(ihl =n ®tsr ’tfiill >mfe 

iiit^t^, c®tif c^ ? ^fw ? Bfg) f cstv ^^1—TOc^ 

1[<lK caj^r ^31 3CSf,* C®W3 3t«r«f3 I *i| HFN ap^oj i Sti ivciisnii 

C39|^t#[ «lT%t3 fspl csff fw f (Jalv.-ini, Volta iSppf® 

®t?1 5rf^ I ^f4 CT ^ f^35f »i3taf I arfiic^Rr 

'2t«fts| ’Jfal ^13® ’SfarifF 

*ltC3 1 ®t^l ^) ?^C»I C^35f ^^13 ®r33l 'Q faWl f?5l ^3*1 3l’|5T 
Slt51l33 arrs!3^ 3f3®r C3»t«rf3 ? 

»rh5tt®j3i 01^ ^3t3 ®t3tc?3 ^Ff®? m 

fif!? iTfsi (2|ailf?i^ 3^l®l^i r3®ltr»l'4l 31 3tN«I 313*11 

33€t3?3fe’F 31 «It3tC33 ^t3f33» /sTSJ '2fC3fW^3®1 3"31«R 333il3 C3 
33Fei ^f331 ^t31 C^3^ 3t*6t«lf3X’t3 «it3&^3 I ®T3«- 

31^W3 ^ «lt3T3 3f^3t3 *»tl I ®t3®3t^f3m 3t3T ^r3¥tt3 
3lf^^ ^t*rrw® I ^3f3 ^3 ^1^5—12133®: ft(?f3 «l®t3 r3^^3®i ^33 
«?®t31 ^31 3^ ®3 3fa®tC’(3 r33S 33 I C3 ®t3® “«t3 fN** 3f^3| 
fWr^3f3t33 f3^l® 3f3»lfV® 3f® C^t ^C®3 ^3«H «ir33t3t "Wf35#l” 
^f3C®tf3 ? t3 ®t3t®3 3^f333 WtW3 F33 3^313 ^*1!?® 3^3tffC»r3, C3 
®t3C® ’ft®t3, %®1 <*1333 f3r3® 3^3tCW> C3 ®t3C® ^ 

C333Ttn. 3!J <21^ ^3|*3 931^33 3Ff33TC13, C3 ®T3C®3 r3W 3^ 33f«l %tl 
533 ^3 ^34t® 3*33tf?C33 C3^ ®t3l«3 ^f33t»?ir33CV ^131 f3C3% 
^3t 3^ 33 ? ^31 3^^ ^1^133 ^311 ®t3C® ^33313' 33t< Wt3 

f 



I 






’TTfl ? c»rcm m win *tt9i, ^ 

^cntntnm, ^nvf?r «2i^f% n^nvwH 

^r?ratc^n, (?\ cwcn iinna ^ipiftn ^c’«ftnr«iTf5, «rt«c«tn 
cntn, 5»t^ ntfn«, <2f^fr5ar «fir*rt"r 
nrf^ nnrai^*! cn c?c*r?f <4^ «Rnf^ c^n ? ^?t?r ntas 
« 01 orcH win ^1 i cntf n^nn arpi ^cn 

^f*rfwc®^ n?njt^ i nm 'stfr^m^ftcinr n«?r 

I 'ntw ^ «rcfl? m n?f^ntcnn^ i cn^n ? 

cn “cnmi n^cn” cn cnt^frc’Tir oi® cvn ? ‘""hi 
«tnni,” 'stiic^^r ^ff^inint’M ^T«f f^n 

enters ti nffir^n ern ? cn ®T?ir5 ‘ f?«l” cn^ 

^ler 01^ '*sf<(j»i^^ c«Fn ? (?R cnic^n 

c^lc^n m I ^f%5i nU nft^i «tnni fin 

fi ? ntnif*rcn?i a -sim nfnntl^ ^fk^\ nin '2^l%^ caf^ #?r!it- 

cin cn^ nncini ^fir?ii ntn vn^ l^*ri i win fnew: 

fn«itn-!f^ ntn-q >(tt3i?i^ n^gi ^f^is—^?inntn1ci cn nfnc^fi >5tfi 
nu 1 ^cn nfi ^55 stc?, nf? rnc?% 
ni nfir nt^5 ^ nts ^wit 'st^ ^tin 

^^c«f5 nnen^r^ win ^ 1 enf^’ ci«ffn n«, <1111 nn 

nn’1‘1 fncn=§r nt«l fmr® dfc-r^ 'q ic»r?r ifn «8lfn9i win 
n?ii I ntitc^ni M nil nn? ^1 nK 

«nti, <pit '8t5^ntn^. n^n ^«sini il?ii «fn m cn? nin win fnnti 
rnnini fnnt?r«i I^Wcjrt nt^n^ cntnrntnnfti 

w «n^n ntnfm ntnn o»i n^nteg c>2f?i‘i ^fiifTcm nnn c^m 
^>fmi nfan ntfin ? ^ntne^F «fn n^8» ninti cn 
<2111 ntntc??f nsrf^ ntntw^ nnin •wcfl fw '«?tn 
n» cnin nintn ^-m nnr entn nt^n 1 nnntn fH <fNn 
(SRtn w I vfl^ w iT5t?i fnami n^l win ivi 

enf^R ‘fsw ’3n?n^ nf?r«8.nircn ^^simn 1 ^ 1 —«R«nt^ t5«R 
%t9 I in^tn ifijsi nri 1 nfR's ^lr 'snflf« fnew fi 

Hw ^cn «r%n 1 


w ntn n<iw Mi 



c^ 5q^9iaic^?r 

5?r?l^ (^ ’lf'»^l«fck s^aiiv «lt5lTtW3 ^^^t?f*l1 

^t? 'fi^ '«lf5 I fs»W 

»It^^ vStf r«^ fBC9f5T; «(f?'6 Astronomy "Tt^f 

’lt*5t«T ^fjjW 

^■\; iS\\ Cj® 91^9! ut«ft?r 

C5^ ®f!I9T'e «lj5fi!I1 ®'5^'t^ ’tt^95|l5f m I «tfs?«r ; 

?f59i f»f| ^f9jsit?f *3(t5<^l ^f^?il (?pfs|-<?r, I 

■sif^ ^it^Tl «it9 ^itf’Titfii*! i 

^1'ec9»i ^t^tc^r^r 

C5?t9l fw ’^n’'Ui 

9Fh59t^ «n>191 'SftaitC?? fW9 

^f»nn *lliw 9ir^l C9p5t ^^\, ^tai9l 'SlVrt 

C8:%9 ^91 ^fsiTCW ^|9TC^ , «ii ^^Rll 

«f® 'Sllafgl ^^^$9 

^'\ I 

^tt'QCT*! min\ *iic5p?iti9 «it^H 

c’fjsi*? 511, 9^ ’iTi^ «'“it’rai #hi f^5 '5j^ 

5lf?, *ltf«f^ Sit9 ’ll, 5^, 

^ ^4, ^itf^^l, 1^, W ) 

^wmjw «ri^i *iw, sif^ mt 

ap« I 9W*t, ^f^»r 01 ^ 

5im I ^w»i'i I ^if^ 

*iw I ^1 ^^51 »i?{^; follow Wfm 

^rt5rat« ^r»wi ^C5i ^fucs ntm i o»^ m logical. 



I 






reiiPoiiinfe^«fl L^ts? (allrtcy f^) Off^C^s? I ^31 

c^ W9[5i:w ^rtsrfwa 

aifTO? f^*r5i i «r?ic«t9 »2|3!C«rt’«(f*f^ 

^f3«i f?i^ f’tit ^fil 

sitfi?'® 3pi«r cn 

»lf?^ ’tf^rfS'S «ftf^i1 

?rH5[ CT cm ^cf{ c^ f^wisti 

cwfl ^9p^tf»i^l« f5{t«fP!ir or:^ ; ^ 

»<i^ ^t^fff} c^t^, ^ I ^f^r 

5^1 I 

•IM91 fss^ifs^ tlWn, 'S vU^ JIW 9^ V5?1 

vfiifi ^itf^^ft^rfsr I c^ ’i^t'S^Ti CT ^ ^91 ^ 

Offs'll c*rtife’l fi5i*^l I «ff^»i hwf- 

'■itf^faF^i ^1 5i1; c^5! 5^1, 

^•1 -^tc^ ^ I Tm ^C^, 511 '»t?I®' 

tT^ «i?it® cat^ ^c’l’^n 5^151 sici[ I ^?[tiir 

•arf^’ilT ^f9i« m »8?li*( c^T;{ ¥91 s^l ; 

^C« r«8l?l'5l ^t¥^51 >lt5ir*1ir <a[^^¥lfff6'5 ¥l^ I 01^ 

^*\p[ '3T®I ^ 511; ¥t?f«l dtft?f 'S 

wi «ita 5ic3(»f c^5t^i f5if^? VQ H«rt<(tft I ^srWt^ 1211 ^ 

*(f^5l C^sIITW I 

?t5l 9J3fC^ 3fC^| 5^1 C¥5( 

ai¥ f35i«f5i^ ri|9it5I I (?lf5 uq^ c^, aifsr^^ 

«I^fl1 >1t^l ’Iff81 f^8lc^, c>ll ’<r«rn5lc?[il f<«l8 

’■1f5l?Il fss^asT Uiar*? fkf{m ^I'S ¥f?[8l 

C¥f9i-<, « at^¥C9f <il¥^1 r^si C^rt^lCTtt ^’(f^'5 

5ftTi5i r5i«i® ?^i i ^ait»5t4j ^nr^faFff? 

^tff ^¥»l ^C1 C^, «t9'5^C^?J ft^ll «lKf>1?I'® CT ^<rf?I1 

m's] ^1^1 ’i^fai ar^sTffff^ ^tc^ i 

.4^?li’| ^55«t5f »f^C5 ^t^rfllf^ ^It? f¥l ?^¥^1 

5*1 >prw c^ ^C9!\f¥¥ ^i:^( nff*1 

.'am c^t«( '«ir«fl 0t'lc'5 ^] I ^aul? vfl, 





i<t^ 

m '« ^cv ^?lf8Hf ^Jt<m *?t«1 ; 

^f?) iiCT*r 'St?!?! t5 'sfc’^ ftftf *1t^?t* 

fw«i; oj^? ?w:*ra ^5^tc5T ^t*iti?ii sfii f»i?tf^*i i 

’ifhFm ^ m >2ft?i m ^ «il^«i 

f<355^f5 '31% «^**13^ f^lf^'® 

5151 5f? «it3sitai ^t^f?a fwa ’ic’jfwa 5W ^iWcwa 
cifc^, f^r.^ '8151 5tfw «iire! 

3Pt?3f5 »fl5? «rt^r515 U^ ’1151»15S I ^'85t? ^tsitcfa C3151 Tfcal I 
%p{ 'Bit’rttwa ^it^jtfaasi ^la'® s^atii i cmv^ 5l«C5»i 

tflsjiBFsi flrf«i^Bi tua? 5 ^ 91 ^^ ’i^ci ^8^ sj^^si «fw 

»r»70r^ lJt?rf5 ^ifat^ra 51 % 1 

«itaitcira 3asf’c>iWT 'St ca 4^ 3f'®8(3acaa ’iW'^^Fia ^itt^? btv 
« il5itcwa fatHa ca^lsi ^ittai^si a^fa^v® ^5 ca*!®! falfaBf^l 

ain*^ta ^“%a a^" W ai%a «ia{-sia 9il'8 ^pfacas aa 1 cafasiia^ <4 
fqaia BitJafa’W'«'sta'sai^ « 2 tt®? c&a 1 ala 5t3at%-^aa! c^lala ?a> 
asn? caif^'5 5i3alf^aafa8 'site's %aa«j9i atr« fas''?® ^«^aiaai% 
«f^aTa «?ai a^^ a^ a^ al^ aana^il ca c^tata aac^ fas^far 3aa<i»tca 
a^a aa a^ asifet^ai caa. ^lai afacaa a'fai ^ai 3a»^a fafaf«^ a^atai 1 
wtaai 8i ^ #ta I 

atai a^af, C'3tc^attaa afa'« «itauwa ca a’asi aiai a^atf^^i ca aa^caa 
a*fa ta’^wtarai 31^af Biltaa, ata’t 'siauaf -siaa faa f^ir®^ 
airacaa faa»fe aaai afli® aifa alf 1 ^aia ^a* i3aia a^laa 'At ca ca 
•ilaliaa arta^ia? afayc^ faa^BiM afaai aw ^pfa^, af?'® «rtata 'q 
B ifawa a\w ca «iia aif^ca? 'aai acaa aifaa a^fac^ ataa a'fa'® 
ai I a® '* 1 ^ 1 a® aiacaa fnata 1 

atai a^a?, 'Siaa at^Ptcas^ ^itaai ateiaa atiaaw caai3 affaai 
ca^a^ita ^tai ^aiat^^ 1 ^ata 'afacaa aaal^ afacia «i»r<a^a 1 
B^tatwa ffltsrfS aawa 'stai cata aa, aitt^a w? atap^ at^ 1 
atan «r(anaa aiar ; ^tata ac^, ^satafa^ apt^f' 

theoretically ^5-^ a«a, fasi iiracticHlIy ^taj | ^1»5C^ f^a, 

naWta afi.a^ata 3a a’lc'®^ ^tata a« afaa'ta a^atw; •aaa ca 





(Of f#, 8«f 




^81 Uil aifli<1 fjNtf 

5WI ^pr5 f^Cf 5^11 O! 

ff»ifi (?pM, t<^ ’pffii ^jig ft«cfc»Rr 

*fW «f1 fff! f^9t, cm C?f<(t^^ t a[?F«^ C>1 

^tc?f '55 ftffcf fs^N's I »!^j ff«n ffirc® •rtff ^ 

fftf m f'fil'si’r; f*ftf *if forffjrG 

’n'f?K*l *Il'5 «!« fwsit’r I c^*( 5^1, ojffll ft^lren »tf, oififCfF 
ftf. '«rfCfF stf*1 I f’ff f?i ^ ftcaif ’ifff I 

(am*) 

cm 45, f^l I 


Ww I 

5pt5wf '4^ ffF cmtf Wfi 

(?pr»ll»f CT3R f1?PtTff? ’Pt’fC^Rr 

’iff^ C5^?l>5 'Stlf I ^f1 *31’^^ mi 

f^sj s^l I The Times Engineering Supplement ’Rfl^ 5tft? 51315 ^>iO 
51C55 5t5Jtf 4^5 45ff5 fl5 I Lille CWt55 4^f? Wl«f5 

4^ 4^ fSW 5*15^ 5^51 cftn 

fffl mWf ftfm mm 555 «im '®?l ei51 ffl mCfl ftCff 
4t‘®^1 11151^'® 5»51W 4^ «mC5^ 55 4ltf 51^ 

ftfl I 4^515 ^C5 f^ffm Wft 4t 

explosion 55 I IS^l 91^51 Lievin (Inhorntoujr) 

55HI 551 55 ; ®5t5 ^51 Cff^l 55 i5 4^ «f5t5 45F(5 581 5t5«W 

f 1W 5lf551 5f5 •snrtST 5f5:9lt 5m?5 5Ml ^ I 5t5l 5^ 

45 55 55« 555 film 5t5 I 

5^t5tC5 ^35^55 ^®1 f55T51 I—fWW 1^C55 5151 5t*ll 4¥ <81515. 
^flpr 5fi|8T ; 5f»l5 mi5 51^5 mi 555 I 4^ mi 5t5ft^ 
’^4m" ^ 5t5i 4rm arfj 5t5tc5 f^ 5^1 5tw; «i5twt 5w. 
5f5^tl5 1551 55i¥ f^1 <*15^ ; 4^ 5*85 m *im mi 55lt?m C?5 5»- 
’ ^fd? mm 5^ 54 ▼f55l C?5 I 



ffc^f >?[?c^^t V5V ^ntc«- 

'Stfl ^®»F (lavtfiuier oil) ^9 (iHinadn l.alsain) SH| 

?t:»r ^9r w fcm wtf sMffir 

«ftf%C5r ^f?i rI m I 

c*rf^^i^?[ I ~n«fr^ c*FTii« spirt’ll sim *^<1^ 

^f^^^ '§ntii ’Tf^ <rt«n (body oc 

the car ) C^l'tc^?} f?«1 ^ ■<Ft^ ^ »l*r?l 

«it'5i nffhitrsf ^! «rr«f c=v,**ffriT 

C3PP{^ aic«[j «rt5r«ltfl!l1 ¥ltit? {i>laster) 9TWt«1 1 

<(f?r?l ’^l ’^’fsr f??ii v?n m • 

’ICf "im ’iCil ’rffsi’T ^ai i 

^ '« m I ei’tr® C5lt^ T15 ^<1tc? <R 5!^ «itw 

»R art^r«r fwf^>i 91^91 ^r»i9i I 

^^1—9^!nictrci«r ''i^ c’fcsr c^fusi 

siftt*! I r^»ltc« 'H^«r5| ^^til 'A CW ^CSft^STJ ^rj9t ^5t9 

f«f^ ^f^!9tC^sT ^^1 synovitis C9N« 

»rrf^9i m \ 

I—^C«r (milk tootli) 'Slf^ »tf?9l ^19 9f^f1 ^CSIC’F^ 

A% ^ ^r*f flffU carious 99 

W 9t*l9F 5?l 5^91 I 

^959 CT^* 9Tiai 1 —>199 Knud ttasmussen^^ ^95^T9¥Rr 

Knudin«9 ^ ^^faTtWHT 

^ ^9 >!»>^ m I »il9t9 f«f*T ^ I 

'*fwr95ar5c^’it9Jji9 i~w?»rc9ffi9’Ftc9r9^9«ff^’9 «rc9t95ar 5clt’if9n9 
^wt9t ^sn sitf’l^rir 9i i ^ciir 5if9 “jefc^tt 

I *2rC9t«r f^JPItf «If9 919 f«r*( 

^9 9|fr99rc^;! I 9t^f9^ C%t99 9^911 

C*l^ I—^«C9tC’r 1:9 ’PIW \f9A ’^t^J 9»f99l 9fC9», 9[f9C99 f^¥ 

C’nii’1 'BtC9 «Ft^ *n I C»t^9 9t9l C^m 9’r9t9 VtPT Cn.%9 

C9»nW 9W9ff9« 99, ^9fC?9 •iff^9f9f5 9W9f9^F C9% 9rjfr 

’l«"9nR ■rfVC'S 9^ 9fC^ I ^91 9T^® C’f^ ^ 9^9 9^91 

9t99t9 tfV 9f^9!99l C9 99C9 9f9C'9 





’ISIC^I r*t=?5 > a \ ^f9l C*l^?f 

I ^ (f«Kf ^h\ I ^5* 

*i">Tf?iT *t^5'9jc^g ^rf^s |n4t8 <tc« 

’iTc?r ^11 c«f«r c’l^ >if5 ’J53t« ’rt«fti(*i 

^r?rc»i «rr^cMs? ?tc^ ^ I 1^ f*?’?® 

c^ n*i^ ifK ?^C5 ^|« 
cnt C^t I ?f»lt5rsiJ|f 2ff3|!5t9 art® >8l 

^fsf 5fc?fc’r Jifm «i:^’fi "tf^irnt i 

^f5<; ^rm i f^^sr 

Tf#i C'2r!(C‘tfi '2i«:t®i1 '»itr'^^t?r ^fir^rfricsi^ f?^ ^tc« 

’iHt? «itf»icTci5 ^t^ ^%^t3 ^’{fa ff n 1 w« f^i5^i ^ tw 

c«i»t*r «rt?t®f erfTtwa ^’fipsr ^fjcsi^ ^f%^ttr 

^’It^ ‘^TfV'® 5I1 I n^tfs 'Sjt<l 4^f^s^5ir I 4l 

m^twr irwt^l f?¥ ^ttoc^ i 

^car^ art^far ’t?r"»tw?r ’ff® 

fkfk ^ffivs ^tf^c^ I 

’TWwj f=i^f"r=T mm’ti—srr^ c®t®n ^<tf5 

jj^r® ft4i ^r^c® c’traW’fi '^% ’itTfifi®? «ijr3f^T 

^f^^Htc^i '^^tc® ^p{\ «rciir 

^rm\ i5t*n 1 ^^f® '»itcsir?r®t'!i 

«t5i ^ I t^tc® ^cis^r *ir5[® «w I4r 

fjilt^c® m sfl, ^^c« m I ^tci? \% aitn ^c^n^r 

®n *itiai ir* c»if^c3l5 sr^c^i. '«r<t^ ^?li siH ’®flc»i, 

51 C>lWir ('irtUsjMo Sod.i) ’t*r 

^ar (porou:^) '^W V4®f5 ^fCOJ UtRc® I at®I’fff C^tCaSibattery) 

C5?t^« C*ttW •4^(5 Caihtf'8 ^91 4^ C»It®t^ 
f?C® I 44? ^Ifafft® C’ltCSf 4^« «rft4 ^ ’^tf44l ^C?lf ^Tt^st 

ftrc® I ®^^ C^® «2t4tr4® ^^C»f ®'?f 41^ ^41 ?'|C® ^41 ^S=>?® 

^c® ««rtfvc4 I 


t> ^x 4twl C«f»i « 4¥tftl I 



I ) 


csr, I 


( I 


I 

( ^ «Wfnc^?T ^ I ) 

(Tfi^ii ^1 ^1^1=? t«,*n7cs(5T I 

<2r««n 3~<£j5n3f cwt^t^ ^ c^m ^sit^tf^ Tfw w 

^1 ’tw tflt Tt*T ^9 I 

9rf%9tf5 C9 ^1 «fr^ <5^19 'Oo*,*o« ir^cs 

8**,... iftflf «!rtC9t| ‘Src^’lf ^C®’^ C9 'St^ 

^91 9‘^9f'af^ C9T*f‘l 95f99t9 »I99 «ftC9y I 

^ C^«f3l^ STI ^9t9 ^85t<^9r 9f9t'8 «rtC’9 I ^t9i:1 

tl59F9l »*f5 ^ >IFgt59 s?^' ^^91 »ltC9f I 9t? fft^TS 

»*rf^ '^c'n '2it9 «*,o*« ^?5 8o,o.. ^rf^ ^1 

^ wf^9l 9^19*1 ^9Jt?"r W3ft ^ 

'*r«lt^r® 99 91 I ^t9tt99 C?Ct9 99^ 9t^ <^^*19 I 99tW 91 9rt9 9F91 
91, f9»fC9 9t^9l <2r9t9^f% 9^91 «rf9 99999 9^91 «t9W 
9t91 «*t^ «r^ 01^19^ ^C99F 9t9 ^19 9^ 9^91 9t^9» I «8C9C9 
C9 f f9r® 9t9 99 ^f9t9 9^f%C9F C9rf99i9 C9^ arQ91 99 9l ^9fC9f9¥l 
'S ^9‘Sr9K® 9W C9C9 «lt9^ €f9t9 9*99^ ^9 I ^C?9 C9J9 ^ ^ 
99n 9f^ 9^C9 J ^ 99 f^C9 9t9?1 .999 9ff9 91 I ^C9 9t9Tt99 
9F99Q 9t9l »£191C9 9| 9^91 9tC9» I 9tf9 99tC9 '91C9W9 991 9RC'if| 




I 






^fti^F i '«f^f<iw% <rtc^ 'st^tc^ ’ttc^’i?^!! «iw 

«2ftC^ I 

i5tW5 '2t«rt5i ^«r 8—^^isf c^ai, wt’ll c^ar, TO cwar c^itn*! 
cwcai ^?«i, Bf^r 's 

'8 ^(2rc?ltBr5^l5 '©l^ Tfsis? I I 

c^ar ^tft ’tf^et’T 

5ilf5 ^^?(?iic<i ^‘c^t’it^” 5rTO?[i 
n?i 'Q ^1 311^ ftrc« 55 ? I ^ c^tfe 

fD^, %^?r '2i'?f5 ^TfTO 51? 1 f^if Fr?ii '©fsi 

<5 ^ I 4f5(?r c?i\^¥<i f«p?(«i «rt^i 5% f^i 

*l'0a|3i ^t^!r » «“ 

C^t5ll ^1 Bff^ll^ 4^ '§'»! ^1 ^t<f fN 

m I 5^15^1 ei?fiT?r 1 *11 ct fww 

^tf’«tc^ I «iT^^ Bf%9r 

'®lt’ttlt^ f^l C^*r Brf^C^ »itC?f I 

ft?ii fw^l ■^f«P'® ^f® ^fm I 

c?c*r f^fli 4 ^ ^l^rtir^i 1 

>15|^ ^fsjg 5^J*IK< ^iftr ^5 I t^tr® 5tat^ 

^ »(3p'« ’I'ssrtfjf's «it^ I TOt?r Bff^^ ^«ij 5i»t 

f^f?1 ^31 ^1 TO f*r?l f|Bf 1® ^r?i?i TO^T I 

fiaf^’H^Tir Bff^? f®5? 1?P W’t f^f^ 

'?}^13iifg '<3 5(1^ f3i’lt^?i1 .i5'?t^?1 z^m\ 3 ?? I *ic?r ^CBr?r »if^'® 

iiT^ l^"ft^?ii ^ I f3i«rt^^t?r 4 ^ cr 

^?r etui 'ofn ’^i^r =^1 1 cto 

3ftBp 4^TO ^cii^TO ftw < 1 %^ TOtir «raf 

^ ’l^r ’«t^t r??i1 f[W!r ^’i^r >rl# 

*(i^ (m^ ^f^i^ai I 4^9t 4^ft f^TO w 

<?r ftcBf^r (?r sitfS sn ; TO ?^c»r TO 

TO? TOi? 4?? 3ftBf vif5!ii 5?i *it^r?i TOt? *1? 

TO? ^^? 4?pfel w? ?1 3i«rf»i^ fimi TO cfrs?i ♦ita? ^?f? 
»n? ®t«tTO TO?! ?t? c*\% 'sw TO^l TO^ «^«t? TO?1 Ip® 



I 


I c^ 5t3t?i ^Ttr^c^ 5^1 'Sit? 

•Pft^it'® 5^11 Ft!rl ’Ttc^ m\ f^| i 

«fl51?I 5lt3I1 ’Tt^l 5^1 ^5, 'BTf^f^l 

mm m i 5?f^c^ c<*r >i5i? i 

^caif?!^, «rf^t? m i-ifc* ffJT ^f?n ijfii wt'ic^t?! 

f^c»rCT nm ^rtc^ i ^«n ittzw. 

® t^i m) <it'$tt’t «hi ^km w 

I «rh5c^?i ’rt<(T Tt^ ^ ^^tc^'s 

wf^C^, 'S 5?ff55C® ’«IW’P c^’f m ! 

«t<ij'tir c'var c^ mm f??ii ^f?fc® m i 

f^5T 'Sfff® 5^1 ««r 5Ff?i?i1 “^r^C®” m I ®t5[t5 

fjf?i 5Tiii w^c® m I cm^ m ^\ 

^ffrc® uj® 5t® ®ff^ ‘*ftc¥ I 

«ttf%C^ ®®5IC®W^^C^I 'sitsitc??! CJfCH 

v£i®?t5 cjff ^t® c?^’^! ^91 ^srf^srr^^t^ •sT'it^itc® 

’i^isit^i 5. ^^c® o 5t® ^tm I «% ^t^t®tr^ ^%Q^ mrnim 

*it®i muf ®t«5H:® f’i’ftii ’'ll ®t®T m ^i i ^tt®! 

3i’?«i fmm ^tf5 m't^ '-ic^ij ^’s®! 

'<iwc*i ’v®!?! mmm mm cw^i i »it<(f- 

^«t®2 ^ «ic^i ^*1 ^^1 m i 

?(C® ^t®1 I <4^ ^1 

ofr>rc® «ic<ij ^ ^t® ^i^«ft5i ’ftc^^ sic^ij 

’tti? <Tfc?i ?f® «i^? 

’Itc^^l aiw 5« 5ll^<(tsi ^«»*o ^ 3?^1 ?(tC¥ I ^ m -^i 

w’irsfi c?!’!*! ?F?i I ’tc^^ ^r»i?itf^ c^ wKm 

^f!ic«i« ^^<£1^*1 «rtc ^—mm mm 

•w ’iMts' ®t?r®’(T ^ I 

«t»fc‘i?i <£it? ^ ^c?i ’tm ^?rt 5it^ 

^i®t^ c^%e9rn^i CTtife?? ^’fwn ^c® 4it?i m ^'Tm aim 
•rfc’r I ai*ic?ir arc^ «rf^® <211?^ wf%c® «tTc^ i f*i^t=i f?fi 
iH*t 511 ^®t?f '^rmoiT^ 



1^9ITS| I 






*Wl^t 5 lt^ 1 

^ «’Tf^ «lt« I 

^fi|\5 ^nr riw c*rfli 

^<^%(?i *5ftc^ ^>r 1 c^rt^r ^ t^wt»n 41«r 

?:tc9r’ff¥ ? O’? f«r«’It®!*? 

I trt^i fl«ft 1 ^>r 

^m'srffi ’rfcf <r "ff^ ®itf^ 5 l ^ i 

f^PFOR ^ fm »wi 5 rf^ i 'st^cf^ ^f 5 T?i ??r^t?r i 

«rar ^ TO ^»rr5 ’fTcir i f?^ 

TO K5 ^5 nicotine TO^ TOtC^^T ’tfTO ^f^C'5 «rtC^ I 
^TO?r “ait«n" li'tteii ^t?r ’it®t« «rf^« ♦ftc^r 5 a 
««r I m\ ^'Tf5fi w\ ^'i 5^1 ?Ff?rc9r cnt 

TOt^r ^sii ^ ??i 1 cat itfSz'^ 

4 »iTOi f^cn^® «rrtt; «ff^? «“(t^*ii 
m^\ »i^tw t^n ^z^t srf^ri 1 ’rrc^ ’R<rj^ to ^it^i 

^Vf\ ^ 'Q Florida ^^Z^ ^CTO ^tC5 ’^t^l 

«itarrc«r?i OTCH *iir^ *iT^t ^zii I 

«iT5 TOi *itf«Fc^ ‘rrj^.i w ^tro vr 

TOi ^c?r; <ic?j «u’F viltr ^T’T «ff?fc^ 1 nff^c® <2rt5 

^ TO cin? ^P\ siTc’r; TOTOf^r w*! ^8i >rc«(j 

ntf^n I TOt^f^r »iti^ ^ 

TO I *iti^ ^-^z^t c^<f m w TOtfl '^v\ fvfcn ^Nic® 

I TO?I1 «fTr*T CT TO f*rc^ TOV I 'Si%Z^ c^ TO1 
TO1 «rrw «i<«fi^«»it^ 

(?i *it^t f^5Rr I ’fti0f^ wr8*fjr nvs\ ^3n ^itto 

TOTt 'STTO TO^l ’Tl ^6prt?r? 

TOTC^^ nr^ cw cq^ 4^# ’(tf’VC^ TO^ TOfsT ^fiHir'FTf 5 fl 

»i'efll^i r^i’ilTO‘1^1 W artTO w TOf5 ^lf5?l c^ 

I TOtC^?r ^t«l “W51" ^«1t9'S ‘fl'FlJl ’I’?? ^zw. I f^M ^1 
TOc*i f5«fi TOi sn I TO!r cTOte tfvw 

TO I ^r^C«I^ TO 1 ^»rTO »1H1 ; TOf 9 ’If *lt«l 
«^TO W9 "Drying shed* TO^ TO »rtflt TO^ll I drying shedui- 



I 


• 1^1 

^r»it^l ^ ^ I ntcn Jiw *tt^l ^tf^csT ^ifwi m ^ 

TltT^C^ ^ ntW C*!^ m '«IC!T¥ ’ll®! »iw 

srW 51 ^ I CT ®t?tg <it 5 l c»i^ 

•ifttsi <ttcv 4^K tn? ^9tl?ri ’3f®?ii Ofc^r ^«jn mc9 w 

^ I vil«faT ^?n I ^MH ^PT^F .’I’lfl W 

’Vfl ^ I 


I 

5TM?r C>t^ I ^?r fV C?«n I •sf’^TCH^ 

^T^ltc^?! nr^tC^P W ^al I curiu-f ^n\ ^ I 

a)^(!uriii;>; ’lt*ft?l®t'®! ^tfT Sun cui'iiig-, Aii‘ eiiriiig", Fire curings 

Flue curing;. ^ 

Sun-curiug; ^ ^t ®*1 5 %] s—«(tsrrcvfir CfC*! C?l\cif 

^^>11 W'Q = 1 T^ ^tX^t < 1 CV W ^31 

'««r^ 'Q I '^T^i ^t^i ^tr«(^ii c«rt^tii 

C’rmi sun-cumg-1 fUfl ^MC'$ sn 

»ri^ (?T SI'S!! A-ii^fiuia 'Q ^?ir® t5 

4l^r91^ I ‘i|?li^ ^'s’la '®lf5 “CTl^l” 'Q 

m I CWT^l 'Q '^t’lt^ '2155T=I «lf% 

^C5F^ 4^ ^fki '5TilC^ C*l^ I 

Air-curiiig : »t^51 5<J1; m't^\ >2115 I '«lt^C^ «f ^ ^ 

|f»lttsHtf«r?i1 C^ W I CT 

cirpf?f^t?^ ^tc^?’ffiim*? '8ff«n? c>i orc«r w’^w 
^n ^1 ^ ^1 fsi’ffc^iir Bf3Jc^®wc^5 nf®i 'sif^’sv 

®t5l '2l«rf?l ^ »l^caf m I «2rT9 Cf^Mt*! 

»PW •itf’W «ftcv I 

Fire curing; ^ ^iflf 6<J1;—ajfetfl ’It®! ?rtf^«1 <?rc^ ^ftf 

^51 w I ' 2 f<CT ^51 w iiKi *ipr i*»* fvfat < 1 ^^ c®t»n 

<rtw I f%5i ^ f?si ^iKtPF?i ^r®i w ?? I '2t«!rrt 

w ’itcftc’f »rt?1 pr®t^?il *fC9 ^fc«f^ 

fwK< *ftiT^ir ^ f«5!^ I 





I 


(«?i tsr I 


Flue (MiriujT ^fx( CaiC^ ^(fsrfsT 

i[f «t?n 5ii I ’!ri:f?[ c»i^? 

5»c»r3 Huf'flsi ftffli c^sTfl*! 1 c«rr^t 

^^^91 9Nl ^|91 «irtc^ I <2rt9 ’iff? ff!T iltRfl »••— 

i8.° F ^'$91 «rfc^ I <81 <sf«*n <2rt« ^*rtc9r9 nt®t f5T<rfc9^. 

pipe tobacco C?W9 I 

C9 «WC9^ s|1 C^^ ¥f9C9I >2191 9^91 

9\i^ I '®1!T «19^9 9tf«r9l C?«91 99 ; <1C:9 9t*^ 

9rt89t ^t9t9l ni59t9 991 '519 9t5 fwC«I ^19 ^'^1 9^91 9t^9t9 

^Wr99l 1t:9» I >9 999 '5t9tC99 Itfell ■9ltSJ9tC9 ^ tf5 Itll 99 I 

‘^^=1 I 

W9»r99l ^tf5ltf99t9 19 “Ifaftl” 99 1 9C99 9C1I 

>2tt9 8 9t5 ^55 951991 lT9l '9r99l 9t11 99 I '519 ^t9t=9 11 C5ft'53'f9 

1t5l «tfl9l 1fC951 C'^FI C959 1C19 Cl 1t9l >2l9t9 bacteria9 

99*1^ 1f5l 1tWC5 ItCIJ; flf^ «IC9C95^ ^ 1^119 15J>51 niCIT 1C*99 istll I 
^t9t9l ICH Cl 1t5l '?99 15f91t9 119 1''59^fl enzyme 1t5t9 1C1J 
^<^19 99 ^t9tc?9 m 1t51 1tf^91 1 Iff^ltl 119 1C99 ^t1 Cll 

litre's ItC^ 1t9f9l'5! 11j^ ^^1 ^1^5 C9'e9l 99 I >2tt9 

It? 1«t9 15t1 It^tl 99 I IfeftllTl 119 1C9T 1C9T ^^1^311 ^tfl9l I59t9 
Itsftl 991 ^11 C9 1t5l fie? 5t9tC15 ^1C9, C9 1^51 ^1t9 fll 5t9tC^ 
itc?, »fl1? It9l9 1t9 ItflCI f^1 '51919 1t9 t%5l9 C9«9l 99 1 >99?11»f9lT9 
^tV9 C9 111t5l 1f9lr5 115tC1 ltfBfC'5 1tC9 I 'SfH 11 9’lCI '5t1t- 
9Tl ^1 99 I >2tt9 C9\?1t1 1C9 ^9t9 9? C1C& 9^91 55111^51 

Itf^l ?tltl C9«91 99 I '5tl115 1^^ I9t51 99 '5^^ ifflF 99 I 
^91 '5tlt9^ CitCIII I^C'5 1tC91 1 m ll9i:5 Iteft^rS >2rt9 1^19 

9Ft1 ^f59rf9^ 99 «fC115 119 «Jtlt9 ?t9 It? 1119 ^ ltfi9l ItC'V I 
^tllf 11C9 8f9 Cl ^tl5 119^5 99 '5t9tC'5 >1^ 11C9 IjUftfl 

ItWtl ^91 99 I Rum Sour wine«i|9 lf95 ItH >2r9t9 ifirff? Ill 
oil of aniseed, tincture of veinrian HC19 '?S^, 9t9*fB^j 1^11^» f?fii 
111, Citll ^5Jtff f99l C9t'g't9 ir5l 99 I >9^ IMC^ fillers 111 

99 J 4«fi «t«n 1t5l ^919 19 'It^ 1t5l fill 1J51 99 '5t9tC9F 


cover Id I 
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«rtl¥ ^t?f«r, t^til 

^ t5 i 1^ c^% ^[«tfai«[?(5ti I C5li '«rc5t¥ c«rc"r<i 

^fsrt^ 'iiwc-r ^?rt ’itc^ \ ^ 

<f*T ^T?r c® «jii ( ^srf^?if arc’ll »ri «rNr?® i 

«ft«^f5n r^9i f5twcT? it c^n] ^fi ’itw ^\ \ f% 

^ m ’it<fi I «rcsT^ 

'9 «ltwfi!^ttr ^TWtfilT ^f?9l iti^^ 1 

«!t5 ^ifi^rl c?r<r^®f5,311 ^9 ^fariii «rtf^ 

3Ff3^t9 m S1t3lt?li’t fsi^rn «f?is?1 ^3^13p?^r5f5 I ^1*191 ^ «f«in 

f^9 ^|?ltf^ C3Pt31?||^ ^tc^9 9PtC31 ^faic® ^\ | 

«it3itt*nr c?^»f9 «rc3i3F cslt^ f^sji C9®C31 fs^ 

^ '9^C!1 it 3rr»l 9»r9^®CI^31 f%l 'fl »19 ^C<r ^f® %® C9r? 

9t1W 3^C^3^ I ^C3TC?F9^ 3j^ ^^tC® C?rf^ ^tc® ^9 I f 

^t^l *tC99 '9 C?C*r?r ^9151? ^^91 ^f¥t9 3^1 ®fC9 

®t9 9ff99l ^C«ft*1t^31 9r9t9? ^Tf^TTCff CJfC’T^ <«? «ft99 ^JT®? 

^fsi®! I 

9C913f '8:?cqtC9S9 »i)® m 9'f^’T 9Jf991 ? 

9^91 ®t9f9) «fC3Tt3P^ aiW 3FC9i1—'5(t9 ^\ ^f9C9I9 ®C^9 ^tf®C9 

’W^®! ^C913T C9 ^ftfST 3^1 «ff?|^gr ®t9 m\ ?[9 3^1 I ^C?C-f C9 »i|® 

^tCTf99'tC3[9l ®t9 ^r99l ^C®1^ ®tCffn «fr9C®C5 ? *11 

®t^t9l C91t9F r3f9l «l<t^ ®t9i:®9 »ft^t9T 9t?*l ¥f!rC®C? ? ®t?tfl1 

^f5ic® 9iT9r9i C3r9, ^t*n <tcfe, *itf5 c^fttir, «fC9r f®ceF, c<i\c? xc^ «it9 ®tc9!r 
3rrf»r^ «rt9»9f *1® f9»t3T »i9j® 3(f;ij (2f^t?r srt»i 3i*mi *19531 ^«f f^%i 
OR I 3it3rf9m *lf953fj1 3Ff99t9 C^I ^9, 9tft, nurseiy, -STfsi, ^T^f® 
59^19 tJ ®t9tt ^1^91 ^C3f9 »1t?tC9I ^®9tft ^9ft9l I ®t?t9 ^ 

9[^C9I 3rff^^ ^t^9l 9»ti:eF^ "C®t*19l C9F99T «SltC*19 3itf91^ ®t«:99 3ltf9rf 
3re- it^ I «tt3rfi:«r9 cwzHa 9f3i^«i f9^’f«fC9* *119191 93f9C® 

«2R® «rrc^3^ ? 

Co-operative Society tf| 9f5C9| f9099 '9 f9f99 '2r<Ft9 C®ll 93^C®C^ I 
®t^C?9 ^l<tTC9Faf ^9^ 9t?t^t® 9^C9 I «rf3ltC3r9 OrC«r9 C9lTC¥9 ^®t9 
C9n3T^®3Tf®f ^9W 311 *9911 C»I^ ^ttsTfOR C9C*r9 >2191? ^srlCf 
•’I^t^l ®t»I ®tC® 9^^’’ I f99'^n ^'2lf® 9^91 C9ft*r9 «2l^t9 *\^W\ 3Ff9C® 





TO I Society^ TO TO <2|«tt»f^W 

c*r<rt^c^ •«'l TO i to'I w’fi 

•It® ^fTO I <ilC*nH «IC*!^TO ^ ’f^Cf ^ft- 

I ^ 5tfir m W«f'« ^.C9R CT ^>1 TO®- 

TO s^i f?«l «it*itc??r ?tc® TO, c^*i =!l ®Kt?ii TO 

« 

TOTO5!1 ^TOTOs^JI TOc® C^^iani TO’T^t^fl TOC^^ 

’ITO sicsi I c^ 

Jfl^^ 7[x^^ CT ®tTOl ^^51 TOtc^fl TOc^ I ®tw^ 

TOt^ TOtc^ c*F^9i fw5i TO TOc® TO ^^11 

^ I «tC5t=P^1 ,®fTO« «li^f®3I5f^ «ltTO 

ft^'Q I ^fTOf®1 f«ftf^TOW^ ^lif^ ‘fl 

r??:^ ? 

^VS ®s.»m ®^tff l' 

s—c?c»r ^^t?r 4r®’ff® 

'iicTOty® ^ I ^®’fTO ®t5ft^ «i®i^ ^1 c^ 

I ^fJil <si^U ^Nfstafc*! I 

"Trade secvet^^ i 

fn^tc^iT* 8—®Wc^ ^51 ^tTO cTOI I c?c*f ^TO ^CTOI 

%.m I ^^tc® TOt*f c?t^ ^ ^ 

’pfcert H ff^r® TOTO® I 

“®W^'’:—TOtC’^^ ^t®l artf^t "®M” I f^cTO 

^ I ®nfC® «t55R^ caf^ I f«TO> TO« 

®r?i^ cTO^f® *1^1^ I 

:--»rwt®l ^iTOTO?r^Fii ^TOTOTOc^j*f 

I t?!tc® «raf^csnr ^ ^TO • 

8—TO '«i® TOc®?r to« cf ^ TO1 *lf^ TO 

cn^«r»r I5f5«l ^'tf%5i TO ^®5t#t ^ i 

«c?W 8—^TOt^r ’i>rR^ <2ri?f5|® ®tsitCTO ’ll®!? »if^ TOl 4ftf 
TOi ^®^’t TO I 

«Riiri ^®Trf? TO ’W TO» 

'Sf® ’jRTO %••,•••,••• fei®i ®tTO TOU® ^ I 








>»«*• <Ttw ’ n* 5 «t*lt^ «T?f3 

JKfwe ^f«i^1 of's^ij c^«i— 


^TtfeRl ... 

'Q f^r^ fi’t 


^^ mm 

... S>,c.^lrjfc^»— .( 

iOtl/jVI-—V.a 
... 1 ,br‘i'b,fe'b%.— 

... o 

o 

CTtfe 

^tn m i 


I 

I 

^f'®—f^cn^'s:^"151 <ftcv- “"ffsT 

CT «w?c'®ir ‘^iNa 

'®<!*'2tw '2Jf^^w'i*'®i, ^®Ttf??i «fr«3Fsr ¥iit^?ii 

’I.‘ft^5it5? ?itf!r^t?f m'Q i 

*l?t«^cT <rai ^?-(T|3[ST fft ^itfir--'®t^i m«fT^ 

viff^if^^l ^f?r»It§I 0f®'8 ^ar <2fWtBF*i I CT <1?KC^ 

®Tr*nil ?N1 c»i't ®tc*Rr »r«rr^ ^fi i 

aifir 'Si^^r ^'0 5tf*i?i «Rii m, ®t5i 

fsi^ 

tfjarrH® m I 

uiww "ft^ '«t'® ^ 

fMl ^ «f3l 




I 


>‘^0 


■ %’ 


^51 fepf^c^ ’Tl ^5?c« ^f'Q 4^15 I 

•n’t f5iF% 511 ®it ^wK 3Ff^^c^—(?|515? ^*1, ^®r5P 

^^Jtf?tV—^r® ’fTC^ I 

^‘tsif«i:^ *rf^ •sTtelsi kcsr^n si’tlhi 

f^f9\ ;ef^ I ^‘Wf'tiir 

5rl*r Ek-Ctroi) y ; v<l^? *ffgsf 

^ ^C5i5^r*if5 I 


5|t^1 *21^1^ ^fT* "1% ' 

f^?1 ^?I1 ^5|1 «ll5l^l ^^tl5F I •fl^ »|5|« 

f^’T'jfc^ «lt5l^1 ( I'lectrical ) ^f^?l1 «iftNf I 

'2lt^ »IW ^^t5C5F “^f'Sgi^^^ll’^flcetrincu- 

lioH) ^c®! I C5r ’i?f< Tf^i 5i’$ '2it« «[?i, 'st^tfir’fc^ 

( elocti-ified ) 5|’$.‘2lt§*t5l‘5t‘l 

?ltc^, 5Ftr.^^ <|’^'Q c^t^l’l^ll '^V,l^ I C^p{ 

■'®!5r«'^ f^ftf-'® I T«5n«<ff^ ^®cs?r c^pfsif® 

^^1 5lt?[ ^1 I ^et^S Jlf^^ '<3^s Ct2tt®2 3?^^ ilf3[- 

^fm\ sfc^i 1 tsrlc^ »rf^ 5 ^^^ 1 

^’i^K’iww c5j5t!T 55i?ti«r c»it ’}?rc<k =?I1 

<t?H «t5i c»!^ nfs^c^ 'str^-^t^, ^ 

5F?ii 3rf^^ ^Trc?r 1 ss’ft^f!!^ -rf^ 

5i^?r 1 nf^?i >rc5t- 

I 'srfsf'sT^ 5rw ^zs\^ 
ntc?f ■ c^t^i *rf^ 1 

5f9f 3t5 

m, 5iti^^35jtr?'Q «rf^3i^ ^itif*! 5FWI w®r ^ 

^UC5F ^itsr^il f^?i «rai f^f m r f5l% '«rr^'s “«rff^ « 

«K«f ^(sf^c^f^, (7[^ 5F111 I 

(electrificatiou), C^•\^ ®l«!t?C5l!r ^ ^ I 

I t?Tt5F C5Ft*T TO f’TSfH ^al- 

*ttc?r I f^i ^31 ^t?r 5(1; 5F515rt?i 5d I 

cw^ftar «r^ m am TO’it^i ^tw ’t^ni C¥t*! 



1 

C^t^T 'fl'F 

^fi|srf*l 1V\H '®r^^ {np»ativc elpctrieity) ^<^^1?*! ^1 5}tai 

»151 (posilivp eloctrieity) ^r?IC‘5 ^C?l*r i” 

^^\^ (Lmw), ^fi^? 

^ *m m.] ^1^1^ ’itr? I <itc!r— 

5fr«t^ f^>I'n^ >14 '5f'?<!, ( -t-^f'5<^) 

(--^r^<; • ^tc4i? i 4f? c^t4 

»iTrt'-'f 5it'® «i3r w i” 

‘•iiiwc«i C4 c^4 >ii:^ >iw 

'sT^T^r C¥t4 <ii^ ’ItK 

Sit'S 4rc^ 'Bl® 4^3 5?[, it^l ^^CSf C4^t4 ’tTftC^ 

c^t4 iitt ^4? c^t4 5tt^, 

»|Trf^ «igi <lf?l^rsi« ’l^tC’I’Vl 

^f4^taf4^ '8 wgfsr^l.^ I 'Stt4 tS'-V 44rgl *1ftc<^l 9t?l 

45t^j '=pctr I 

4t^l 4ts 41 Vfl4? r^JlH'a 4t^ 411 M- 

4^i31 <2114 >l4'3tC4 I ^?t?l ’tfs «ttcsrtc¥^ 

>141517, 'Slf® C>IC^C^ sjttsi I 

«i|^^4r«l?*r 4W'Bltf^Vtil «i|^ CT—•'Bltcsit^ ^?l? ^f^- 

C'5^ ^4»ir‘5f^ 47t^iir^?l «lt?I f%|^4C4, vil4? C4»45T 4T« 

41 ^tf^^-J4?F-^45r I ^'t 4^74 >1SJ 44t4r« 4Tt^4Qa5T 'B|tf4- 

ftfl 4^fif«tC^4 I 


(apsins) 


^'8rt«C'®t4 C4 I 



CT ^»l CBritf^^t!! ^K ’lt'8^1 
c«fTtf^* ^r?i5t’l c«fitMf5^ ?«—^rt^jRtg c^-N 

c«ntf5i r^?:*i '®t?tm ^na ^ ^t^tf'r’tc^wjtf^ 

^r®T?1I C^Jtf^! 'Q c^er ^rtoj 

I ^tcai 'Bii^i^d off^ir^ ^ 

»ffs{ is\^f^ ?f*ii irt5^ ^ctfj<f «itt@it^ 

55 ^t5l ^%.m 15W 5159^ I m 51 

415 »!5jrC55 ’liar 5^C^ 7l<75 «ltl5lt5^ (Sjfwf®!^ 55 5^5tt C5 

'S 5r^5l 515? ?lfTf c®f7tf%5lt5 55^ ^151 5^C9r 

^®lt5 2t5 5f5f 5^^ 5) 51 'Q ttp5l 5^® 5l I <21^15^ ‘1‘1- 

m ^5fH«r 5^'5 I 

?l5l? «itt51l5p 51 5tf5l21 C5\5Bi^® «?5i5!t5 5^® ; Cefltr®51(5 
57f®W?:^ 5541 Bf^C® 5f55l C5t5 55 

1[i8 C5t^5 5^® 51; «rfl5t5f C5f55t5 Br® *5 05*15 «^5 

?fir5® 5tr5*® f^P 51 ®t5l^ 50^5 ^55*; C5t5| 5:C^5 ^51051^ 'Q 
®t5 B?1l55 «ft55 ^155 i «?C505*5 ^51 «1® «ltC^ C5 ^05t5* 4|55 
5Ff55t^ ^^05 chloropliyl 5t55i 5?M 21^®? 5« ; ’5[^5t5» 5f'^® ^ 
;?5T f5»|gC®^ tSl^® 5’lC® 5105 511 Chloioj.hyl <£ll® 5l 5^05 
Bf5r1^0® 5105 51; ^55^ 555 55*5 ^055^ «ll5l5 ®55 57f®- 

C50^ C^15 *fl5^ ^f5® 5lf^0® 5tC5 51 I 505, ^®15 «1®1C5 

01 <jf5fl5 C?Pl5 ?^5 5105 51 i 

70^15 ^®t5 51^05 r5f ®5l55* ^5®J «nr55l C5t5ai550^ 05^5 
^505 ®151 W55 505; ^5l5 5P®5*^ 4515 «rf55l ^«4«(t5 0505 
41« 5^51 5lfT I %5 5515 0505 5:c5j5 ^5 «[f55* 5fl5lC5 ^iPlII 
5f?C® 5l5 51 C505f 4l5l2t5lJ? 05055 5® ^®'2f5l5 C?r05 705j5 
f^555l5l vighl nncrleOl 'qlM ^f5C® 5r®^ 55 5l I 05^ 
^®4!1515 0?C5 ^r55* 5105 '55 05^5 f5f55 5r®® 55 «55? 41514515 C505 



’If® 5 ?Pt!rc®t'l .:«l'ir4«ft*i «(cw 

€»r*r i 'ii^ ^ticn^ %5<i»t»r 

t(f<f^ Sjl^ST I ,^ipfc?r 7C<J5 r^^«l 4t?l liyl't •n.i.li'ii ^ftrJT^t 
♦Ifs^ 5?| ; m ^tC5^ ®lfl6-5 5^1 I 

'Srt^ 1«°Hro‘' nnolfvii ^51 vil^ e?ar 

f^?i*i *11^ ®ft’5i’rt5 ’if^iii 

f^f®l 'Bllf>f5l f^pji«|.,,%®^tcn 

^c’l’spi f^rc^T 'Site's 

♦ir?i^^?iic^ ^t^r<T I «<i^f5 siiic’^i! >i^c’«r c^rrefi 

<(?I1 ^t?! ^lt!:»M? r»f«tti1 f%^*l ri«l>< ano-lciij 

«t5l 'S^ '<3 ^^*1 

«(r?fJ:®T ^U ^'ji c?^t?f ^1 CTC?^ ■'PHef 

^'*15^ 

^ '$T^t?r 'a '®«§5jj ^f5f?ii sit? i 

^si®T5*f «£1« 

^^51 <il C^ f^?II’1 ^^591 

'rrf^i'5 ^tc?r ^11 ^t?i ?^T 'siwcvf^ CT c^m 

4nrR ^tJFl 5!C? >1^81 '0 ^5^5? ^t?r«| I 

CS13I5I «!t»»tCWiI '0 «ltcsit^ '0 'Stsrts^ 

^Sf, SJ^SI, ^3P, (21^% 51? '0 ^t^tf^C’lil ^^(SlC^'Q 

^ ?*r?r?1 «ftc^ I c*i5f*T ^c^ig 'sitc«rf?F 

'a sfl® ?>rir?!l tsi^^tfhe c?t? ?5 

^4i 3 '0 ^it'® ?sf?5l I 

^C51C^ ?<J 

??%! <Jtt5p, ^?tr^^c?5 c^rtfl ’^t? I c? ’^^rc'® 

«t«it*i c??^i—c^c?^ ^j‘ ?fw «fw ^ 

?^C»r C»l^ '«*ftc*1 ?^C? I 

C^’t??8ltaFt^ ^^C'® 

*itc9*f, ^t?tt?9 c?»ti*?^ ^nj?t?i «r® >ic®^ ?t? I 

^C<T?r I—*IW.?^ CTi? ^?1 C’ffsit^t^ »il?? <rt»rtf 
«t9 ®jt<li>l—f^« ?w®: ®t?i m I ^c? ® ?f^9i 



I 




C5f^t51 'STfs^’tw «TC5!ir 5rt^f?r i 

* 

c’ffsiW^ c«r^?i ^\ ^??f ^1 ^c^?r c’ft^rtf 

f'S^tff® 95 I 'il? m NC*^ ^ f’Til’tC^ ?C<J?r 

^tc^ I "91 «f^^tC9f ^91 c^ <rr?(*i 

^t9i ■^f^i:^ .fi^p ?rtr"r 'v«n I ^ ^«n aTl?l 

’ifta ^t«ti (?f «(tc^tt^?r T>?i^ TO TO “nt?, ^1 

111 ^ ^%Z<^ ^51 inedinrniil i2rc^’^ '®t91 ®tC5 ^\ 5tl5l ?|3F 

^9 ; '«rfC5It9J-f^9:«l9 rofrnction | ^?!I ^^?Pt?;sT 

fv»$K'OC5I9 (Horizon) fJI^Fl^ C9 C’tt^tyf^ 51^ 9[^?l1 9[9 

n'fViictionii^ W^ I ^5^9519 9t9«l ^U ^9) !?« ; 

^91 5C9F!I Jqsi (optical ill union j | oi^fg 9itt^!t TO 

Hm 2^9 ®Iti^^l ^lf’P9l f^9tC^ sifl^l ^tf^9l 

9t9 I C9 S1C9J 9tC9f «t9l re(Vaetiomi|5 

«il^| ^9^ Cff’«r(9; ^f95l 9f^91 TO ^9 I 

f9(SS('»C^9 -91 «n!y9tC®T f^9t9t9 9f»r9l 

4r^9TO 99 I 

' ^9f9 ^(99? ^t9 f^l ’B(l9tt??i 9r2T9t9 'SfRitaf^ ^C9 »ilt^C9 

0)9^^ «l5lt9r9fT ^91 9f^9 C9t9 99 91^9 ^9511 9^C99 911 

KcfiactionviliH 9^91 9f^C« lilt 991 TO i Iterraction<il9 f99iC9 

i?919tCirl 9^C^ C99t9 '®t91 9g 9t9l 

9t9 I ntCiS ( C5t^ 919911 9^C5l 99 ) 

09^19:^91 9tf99l «lfc^ 9^^ 9l9t^C9I TO C9t ^t9«1 91 39jfg 

*rtcai9 9^r9 C9^ 999 1^9^ C9^ ^tC9 f^9 ®tC9 91^91 

9f? C9^ 9ttaf 'sitC^ Bf9 Ff®11 9t9 9t«tC^ ^^tfg 91 I9jfg C9»t9iC9 
9f^9l 91 9t9 9rt9l 9^^9 C9^ 91 iff9lfg t^9l9 ^ *(C9 'biI^W I ^T9l 

9^C*I T?tf99t9 *19 C9^ 9l 49*^ 9^9tC? 9CHf9 

9t^ ; 91 9tC9 ^191 ^ *119 f^t*l ? Refraclionvflir m C9»f9 

*1919 C9 ^191^19^ 9^C9) C9T9 99 ^191 9^C9 9it9l C9*r |9f1 C99 I uj^^l 9»91 
^tC9 C^9 f^*t91 9Ff9:95 *ltC99 C9 ierractioinl|9 m C9»t9 *(Tr< 
^t9n8r99J 99 9r99l 9C9 9^t^ *ltC9 ffl 951^ 9r»l9l f9?^ 9^t« 9t^C9C9R1 ? 
9^1 ^«n I *S^ 9^r9^ 9l^i:9^ 9® C9919 C^, «i|9? C9t ®ltl^ 9f? 99Vgt^ 
TO '5^91^1 C?«91 99 ^191 9^9 C9^ «lt9t9 9lf CTOl €9^9 ? 







C?<fT5 \ 147 4719 miuliuiuvfl^ . 

»r<n c?^ 9t9 9fei9t^ ^^TC7 f9f« I f9»r?9ic*f m^] 

f5i^Wt«r5l I «t?1 f>l7t7 C9 ^9 '9 

7t^f^9 C9 ^f99^«l ^9 '51^1 4fr«^® 9mf9 W9 ^*1 

^rfuft I '8i;9 ^?1 C^ ^^^5ft7t9 ^t5l ?9fl f9»?liC^ ? m 9^^91l7t9 
3^1 nm r«f7 Ktvs c’lr^t^sH c?«rt^® ^^\ \ «£rl7 

9^»fC9 057919 ?c4l9 ^ff9f?C7 7C9—f77 

^C7 C’rf9rt7T9 11^1 ^U C7ts^?li'1 CtT'^ttl I *il79tR ^ 91 
C7t!{ 9^17 C79«I 057^1^1 C^t^t7t9 CW9t9 r77 9^C.*v Cf^fil * 

^ ; f77 9^*flt7t9 C7m :W9JC7 &tf^r?7 C9C7t C^tf^lT^t^ Cf9|9 i I5t?1 

^^C®T ^C<fj9 «lt7t9 9^^C^9 ^ 5 I 

( m^t) 

A 

5(9l«r >i97T9 r9,vfl I 


5T^»5?r«l I 

3lt^ f%C7C7 ^9C99 it 4tC99 C4i 9rsi9t 7^^191 I 

5197 ^ 1:99 mW C9 ^97 49!*! 7f9C« cn 4f®^l^C'^ 9171 9t79 997 
^9 9^C7 C4^ I7t9 ? r9C97 I 9t5'9 [9C0f9 ^f9i 9C9 ^99tt99 7* %99 
^49 «r9tC9 ^UZWW I 915!9 C4k?9 4r«49 7f99f9 W 79 Wi 
7^ 7f9i:7t^ I 7t^T9 7^17 9T91 (?r9 «999 f7|t 9ti I C9 7t7 

9^ir 917 47 47 79^ ®t9rt91 79C7 r9CS»9 9%f « 7r99tf^ ; 79C4tt79 
9WC9I 7T7 C9 C94 f9i:9C4 9t7nit7 7f9C7C^, 9t9) 47t9 9J991 9tr«l7; 
7f9t7tl5 I 7t9tC7'8 9tl?9 7t7 9t9 I C9 9^W9 4C^ g^7tt7 99 9^ ffm 
4tC7C5, 7C99 ^79 f99l cable 91 7t99t^1 5HrtC«C^ 1 7:9:1 9C9J 

C7^9^8 “C794,'^ r€f^7 C9 7:9 9tf99l 7t9T:7 9tf9:7C^ I 7:99 9^:1? 

torpedo 'Q submarine 7t9t:7 99919 7f9:7:5 I 

79 7 4:99 ^49 7tf945T f97r9 7f99l5 9t?f9 7t7 7t7 9:? I 
C9 7T7 9ftt9 ^49 7^5 r97f9 7f9:9 I C9 r9:7:7 ^9 9f911 

4f9W CFr9 I 4^^^ |S5197 77 CT-f ^t:7 97 CTC4 ^f^l C7?ttC9 



I 


( 




c«f& c»f ^r«f>® 'irtf^c^ ? 

^ ’itc? 511 i «iT^Tc*r I «i 

•n cy\ a?c5i 'Q 

*11 ? z^ fv |95m'® c«f’^ ^tz^ «i9i c?cn '•'tfaw 

511 ? ti c^i f5i-6ii^ I '5t?Tc<F ^r^l f?c® 'itf^c’i 

ffic^ c>f m ^z^ ? c»i I «5T (?i ^hz^z^,— 

«S}f«5Sl ^?I <2fc?It«R, 

^i:w5 m ^iTf^ ^'*Fj^ I 

■'Sit^ri '®it®r ?nfc^ cm ^^i < 2115^*1 m 

’iffips r*rc«i I (?[ f^z^ <iTCf mt cJi^^tc^F cn 

«it^lc*f I c>T ^’«rii 511 

f^?itc^ ? cf\ I <?i =p«rj I 

^ tf® ®T*ii ®il^i I a 

Pegasus, Medoa^ (lra;;()ii, Dafilalns I 

ir®5Pl I— 

5|l5!W?r ’!tC<f?( ^1*1*11 t*f C5ft^ C^il 

<2jt«| rWHfCW V8 f?C^ 51tt ! John Wilkins 

f^'^rjt® Malhemalioal Mayick J^tw >«>?« f^P^tC^si C^ 

3ltW 'tm 6R ?(r?[C^ ’ItCtl ! Confessoioqg ?lt«fWi:9r lillmere 

5lt51^ sitf^'il^ liiilonii «inr<( ; Vfnifi-aiW CJT'^sft^ 

i^\Z,<S i|^? fil^C^Sf^lH 511 ^Z'^^ ^5? C^pf I 

apiJ^C'n 51®-eil*l 5Tt»l5U 1 ( ^^^8—S»8) 

«2i5t?f c^r ?FNu^Hc«Fc^t5i '«fc 1-5^1 

^r\?Kl fvfC^ C^«( '6|5ltHU>l ^f^1 ^t^C5 "llc^, «lt4l ^5ll 

^511 51tl ^C’i’SiPl etlicroal fsfM f«fsi fiP|^fWHl 5(Ff?(t« 

<itfac®i5i 5111 511 'BTfim 5rr^^ «tuH5il 

eitf^«r s—c^i^^n c^n:^®!, ^rji’^tn ^ 'srjf® 

1P®5jNJ ?^C«'^tfflC5|si Jfl I James IViflU »<l^8p51 *ri#l Stir¬ 
ling oastle itC^ 3Ft^ \ f^f*! sifill '^WlT '® 



I 


®t5«i ?55n ^f9c»!5T i ctc^ * 1^1 > 1 ^^ 
Ift^5l <lf\??l1 »i1 'StCW^ I jpjs Leonardo da Vinci 
«tc^ 'e ’itc? ’it’^ 511^^51 ®?j ’i?!^ c*R I ^«»i‘> ^Itc’if 

M« }dn 7iai^ f»|>jp^ 5?^»6?«| ^C?5? ^FC^l vfl4 

f^ ) 3|t?1 ^1^511 i*}#*? Avignon M%r5ic?i5 

Josepli G;.l=< II ?(^Tf t«?F ^C65 

c^ftsiJr c«f'Q^15rff '®t?[i c»if5 1 r^^tc^iir 

C^ ? Jett'S ^165 ^t'Q?! 

c^ ? 

iMiincis Lana f3[5lTC^ ii| WW 

'»ll?l® ^f!IC515l I f^fsT W ’'if? •21^'® ^tsjt^ 

15 5f?I91 C?'S^1 ?f?l «ir?l Clt5l5®sil «<l^ ?t^1 ??l '5t5t^1 1?Cef 

'$t?) ?^C®1 C^1 ^^1 I f^r? 

^^’^^31151 45^1 5t^1 Cs«\5l»lt5T f^C^r Clf?C» 

C>1 l?C?F It^c? I 'il’® Clt^f^ ’Vill 'SII'SI! 

C55T ^] «lt?3) eiT^ C? 5t1 * I C1^t<IC«l ClfW5 

^15*1® I 

3|t5C^^ vS^ »1J1^ C6^t^ ! ¥?ltlt c?ct 

Annonay J^tW "^tW 511® fl’t!'®! Pic*rrc Montffolfieiiiljl KjJ 

Joseidi Michel 'Q Jacques Ktiennc mu\ Cigi 5C^? I 

».5J Cl Cll C1*f 1?C® ^t5tt*r Cl^l5 I if? C5t5|'Q 

«l5tci CICia 511 «fl5l5l 11*1 ?t51 IlCiS CW'QII 111 5111 lie® 
wui ^Micifm ii^e^’iicii ilie?iiiiin f?ai 

hug I 11^51*1 1^5 ici IlflC^C^i? Cl C?11^ffa 11? 

’Sltltl?? CIC’I? C1l5®11 11C®t «1151C1 Cl^l 11 5l?1 ^if^H 

«ne5 ®ll? «155tl ?r??1 C51 11115 511 fic^l 5f?C5 Ilf^C^f^l 11 I 

11.5fl5*<l11 ®ll1?15tll?1 11^11 C51 filial Illl5 Mil ^[151? 
5f?C5 45 5tlC5l 5r?ei1! r55 5?®1 ®lf?5l? 5faC5 Ilcai ? CltC5 

* ^1?« 5tln atmospheric pressure ^S|1 I JR® 'em ltd ; 5twrl 

llqSlll^'Q '8«R 5lt1; IW 5?? 'Btl 11^1 f5ft I «irN5R C^t!lt? tC^K 
11^® ^1 t«« C»R Stl^lCv? i MtW M’f Jiaroaieter stR^ ^Rlil 

HHOT 1h1 111 I 


O 



(05 

CT, ^tf^ f^rw 3ltf5c'5 *tt^ ^ 

c^ 31511^^*15 5t<n <2iFt5 t»i*? ? 

«11^ 31C^T ^’TrV® 5^1 ^t5t5l ^5sf5 5^ 'STC^ ^^t5t5 5RR1 
^f5t»r5^ I C»rCT ^‘llrO ’5^tt5r5 'b^ ^ b** 51 1* *ir5f5 5Jt« 

5Pt*1i;?5 51 C5^5 ^5tfl 5»r59l ^MC^S 5C^5 ^5l *ir5t| C*r'051 5^»r I 

«<l^ C5^5 Yivarsiis ?it^«IJ5 f55fl^ C»ItC55 51515 ^ I ^51 ^555? p 
iil5? <2119 Or^ 51^5 ^C5 f591 5r^5 I Montfjolfiei* ^^55 555 5^^555 
C5 51^5 i}] ^555*1^^ 5151 5f55l^ C515 59 C5^5 «ll5lc5 ^1^5 I ^55 
'tl5l5l tr5555 51 f.5 '^fsT 5‘'59l55 5t? 5l9l9*l 5ll 5l51 5r59l^ 

C5^5 ^15155 * I ^^51555 55t51» 5l 51519 f595p 5lt5l9 *19 C55P 

^J.59l9 ^f5fli:5) 5ir55 i 51^555 ^55 C5l5 59 ^(^155 f5^ 5l9t5 3pl5?C5 
«1l591 ^^1155 51 '5151^519 55r5^ 5'f9 ? 

Monifyollier '^1«55C95 f^5l<1^9 55^ 3^11*5 *lf^ C55 I 

51l9l5 55C95 f^5r55ll5 «15Il55 Hsirll.c-leini Fsmjns ^1 ^59l OTl9 
5fl^l5 «t^l55l 5f9C55 I i'ib'O ’?[l1l9f9 ^15l 51 <£ll9 > 5« 

5r9f5^ 5f9f5 r5f5l ^55 C5g5 llf^l^f 55f5^ 59l 5^5 I C5^5 vil5l5 
551^ 'fl 5?l5f55llf5f( F5 5 5155^ ^ '^1^19 5f9C55 I f5C^5 5l*lC^9 

^55 fel5-55 ( elastic ) 5151^91 C515 591 5^5 I «fl5l9 ^19 ^91 f59l 

^1^1 5^5 51 I ^51 «ll9'e ^listf55 <21515*115 51^5^11^ 5Jl5 f59l ^515 
5^5 I C5>5|C*f9 ^n9 5l5r¥^r99» »ilf5® f?9l 5l^C^1C55 5^1991 ^5l9 
5C59 51511191 C9^15 C5'Q9l 5^5 I t5lC^ •- 5T^«» <8 51^19 

C5\5 f‘f 5ir59lf^5 I 5l9 f55 ^559'® C5^C5 5l^t^i:aR C5'Q9l 

®rtf55 I <2|'»T5^ ^5t9 5r« ( pro<rrePs) 5;5l5 <21^1(5^ 5^^^ 51(55 \ 
^5lC^ <5^ 55 55155 59 C9 ^*15 9lCaf f Place de Victrf)rieB 5^C9S 
Camp de Mnrsili 5^91 51^91 59 I <211^15515 5tC5it <flt T(5 55l#1*f 5^5 
<£15< C951 «^19 559 C5)15 (?Ff59l C5l9R5f 5l5l5 5^5 C9 4^^919 5^15 I 

^1(^51 5 lai «>*oo 51 ;! 0*0 5 t^ ^f^9l c55 <59< <2ll9 8<t ( 5 ( 5 ^ ^5 

51^5 ^C9 Genosse 5l59F arrC5 r59l 5f^5 I 5 ^ 1*5 5l5C5f 

5^9lf55 ; C55?1 15l(^5l9 ^ <5^ *1*151 515 C5lC9 ?f8 «f1^C5 ^ 

*995 95^ lB5tC5 9tff5 5*15 faW I ^1w5 lS5tt5 5llJ8 9lrf I 5l9 955 
9lCl5 <?,95 55 5tC5 <B«91 9t9^ 9tf^ *ltt9 5l, 5W 5p(^9 5C*W 5t5» «I1919^8^ 
C955^ 5< I8ci I ^ 'SW <5C55lf<b 9^ 59 C5t 5t9C*l C955 5t9Flc5 IStJ I 




awai I 


* 

OJSfJl cn <sit?? i?! ^r?f!l| $1 stf^l CfNc'® mN«l I 

^9t9 ^ 1^1 nil- bHloon C^5R sil Iiy(lro«,^enC^ *lf<(t?lC«l inflnmiuable 

air i 

ilVO Voi-Piiilles Josejsh jMontgolfier < 35 - 

fts %ai ^\§t'^C9i5i I c^cs^ oq^fg ^^s\, ^ 

Cf^9l I <rf^?1 9t^9l ®f3?l1 Str^l ffW 

>.,0 0* ^t'® ^1^1 5ir^®r e?^c»l aftar® 

arf^w^ fen a^®*5nc«tn ^’itn «itsf »ii®r?wn ’tn n<K^ «rffe^® 

^ST I ^n n»*$5fn1' Joan Francois Pilatre do Rozior ai^^^fcaf 

^itn® njfnc5i5( i >4| «{c^n ^iir® «rfn« ^fani nrcn¥ 

®R ^f^c® sftNcsrar i eng ?r^ tfni ntf^® ^c«?^ 
fe^e’n nfic® nffe® gl i f®fg '£tarf*i apfncaig cn cngrpi ef^i cn»r mi^'t 

^fnni nT^^cna nfni nt^c® ’(ten i ^>e*r aTc®^n Pilator de 
Rozier 'Q Marquis de Arlandos «t9tCa[ «{a^tnnf Cng^Ca^ CngjaT afff an 

^fnni ^r^e® ®fnega^ i engenn nMtnr ^^tnl «oofea^^t^ 
faifne^ >000 g®? «itn aft^g fefntfeegar i 
latrfn >0 M gtn ^gi giteg ^c® 

nnl^ 'e 'stg'n engn cn^’legaii (jhamp do Mars cnnfg 
enga^ ^tSntfeg, ‘flntn's cn^ «rntn enga^ nfe® i l5ln gfiffe ni 
^t® I engeg ^Ttisftwa^ «^nni ^%vs ^gfg gf^tn g® cg-fe ^«rfn 
gtgfg g^g 1 uintn Tuilories gtar^ ^ta^ g^c® cngn ntg I cnggft 
^••* ^55 a»g? i2itn ^ g*^ gtg gjtUg g^c® ajt^g 

^cn Nesie ^tcai’ fefni c^^fgg I ®gg Ffgg ntfem gffcgar gtgtn 

nnt^ ggntn ^tn ^f^ega? engn g®r^ gfgi ^rgnten 

^ art^g ^t^g »flg? •srtn ntnj® ^tn g^i gfg » gi’tg gfem gtfeni 

gM I eggg ^r® % ^n g® f®fe gfvi aKc^ ^^^^% fe?en^ ^®ni nim 

«i5^ gfnntfliggi fen f®fg i^tnTn ^[^4® cirega^i f®fe ggg 

®gg gw rg?rfi^ i fgg ^gm f®fg ganrtn 7^ wf^c® 

gt^egg ntfentn ggn «itnfn m nf^c® cffncgg * i 

*^gf® g^ggnfggii gtntwn sgn ggntw g^*i gtnn g® fentew nf^g 
ntfg I gfe^ cntsrtgti <tn\ gfefin cn g-s^ ^[cgn fegfi® %g «ini 

c>it tiCT gm gtwrg nttg g i 



I 


im 


Slro 


f*rw 'sr^'s- 

<£|^c^ C^^W!I «ltf<^t^ I r^f*^ BiW 

iflsj? la^fs ^it^tCTJ ’TJT’K^ Tff^?i ^f?i«it?r 

^f?it®i5T I v£i^ fm\ ‘Stir*! ■<pf^^ fm m ^551 ’(^i 

I ^Itt^ C’^C^f'S’T ^5 

«ltv|upi «|Tg^S >ff^^«| I Josupli Black ^tll^tCBfWI ’iWWI C^ 

*fft^i ^%c^^ I «fl »i?rcw c^^f's... 

’(ft’Fl •! ^tt I 'i’WrK Tiberius Cavallo Ult ^tjtn?r ’iW- 

C5?5 C«P*Tl ( Soap bubbles ) I 

^C’rfif^Bl'Q Pliib^delpbia 9\^\ | Montgol- 

fierC^f >1?^ C*l\fe^, S-ifS «i|?pfaf^ 

f??l1 twit’s] m ’t#t'*Fj 

3[^5ri ^'SC5^ James Wilcox 'fl’V ^iir«(g «l<C9[tC^ (SrPtCST 

*ttcw ®C?I ^f?I?1 5Ttf^?(1 ’tc^sf I 

^rfc*! ^‘JV« Francesco Zambeccari ei'S^ 

«2t«tCaf I *tf^|f«f „il silk^^i ^t^C^CBR 

f^Sl 5131? Artillery Ground ^tC« 4^1 I 

9^^ ^^^ ^cs S\f 5ltl®l 5i:?f Pel worth f^Sl I XXZH 

^‘llrS ’ftp hydrogen *ipJ^ 

Sandwich ^311 ^f^l’ill *1* W Wareuton m 

C’ftflSsr I ’l^'2t^5r 3|t l^nglish Channel <1t< I ( ^1C"f 

ilVS ) J. Tyller <il^ Edinburgh ^C'S 

<2tt? «it<f I 

«£|f^ Vincent Luuardi £|?rC3f f?f«ltC^ «rt!l« TO*t I 

Tyller ^t^l^ltar i Napoleainflir ?Blt^ Vincent 

Leonardo “Prince Caromanico'^^f flC9I!TI f^fs? oo »tf?rfir 

«^5t 5pfi|J9IS{ I ^?fcsr 1%fsT Chesla Hospital TO*! 

^^fPtc^Rt m 'srsjf^rtsT ^c^r*T' ut 

C»re*^^?t Artillery Ground f^fs^ Bt® 

i ^inlw\z^^ f^fsi itf^?(i fwm^ i c?f«r- 

•<^t<«f® w^r«fst®u?ii ^5iitarQ 





«!*,«'«»> sftsi^ ^SWtC^iT'a t^tC® ^i^t5 ^«tl f5«I ®f*^’rt<(t- 

5«1 «fl’5 ^81, C^ fsf?^ ^t«fJ ^f^C^rsT I W f®^ 

*rf?rai ?f3 '« 51^51 l Smith Minimi fsfsi 

5?t3rl^!ii c*R 1 r®f5t «rt?i »♦ 

Wnri*v*l?l Sliiiuloii sTt’t’lf C'f^ft^Csisi I vii^CSf f®f^ 

^iw’p ^cl c»rtc^c?^[ ’itfT^ ’ftt?iTf®c5R isjsirpf 

K5®t mm ^rff^tc^i 

Limaidi vflC^^Tt^f I »!«PC9(^ 4"r«*n 

^facsr*! I f^5Tfi <£it «tjf^!t 

^r<(^ r^ 5 T I c^^i? cf’«n 

^?ibl 5 ttr^ ^ ■'ljps‘1^ fsTl^ *!t«tj^ r??I1 «ltf^fl1 

c^ ^1 cTrf<rc® 5ttr^9[ i f^ ^ten »t®i ®jiir ^fgai 
91^91 ^r®r^if«( spr^jc® i 

>SW ilb-8 Cros.hif tSl^caj «gW I U|^ 

^>l"f ^9lt^ St. Georjft* Channel *1t3 ^C5*f I 

^^Ncg James Sailler aijaf^ <il^ ^]|%* St. Gem-j^rc 
('lianiiel *1t3 ^CgsT i >4 psts? >31? | 

LiverpnoMir f®fil wm pSfsi? sfltTlC^T C*l ^tOlT? 

’ifgaitl ’llil I ’IW ^r^l? ^ Wiiulhain Sa.ller 0) 

I r®N Dublin Holyhead f^^lffCSJst I 

(□F»(>1S) 


I 

( ^ <2RrfHc®iJ I ) 

m ’i?<t)t5 "f^afcsT" c^h ^ni?[tf5 CT, '« 

«f'5'5t’5 ’itv '2i<rf*» ^a'8 « 

csr^f^T «rf^ i af^ ^f%ar ^3 c"*|9jrtira'« 

I 

iii^c*i cwf^r® 'stac^ aitata^i-rsm 1%fc-l ®Ht?c«Wc*ia 

W % I 

ait:3il w asfu^i ct, ^f?r^t»fta 'Q <lt*5f5T 

«?tarai *rtaTa*i few ct, 

«j«rcailw* fetw »i?C3f^ cnwtwa 

feiw wtatscartf?®, ^%aiwr»ja(f<« ^ »iiw^ ^fsj ’Ita 

an I ^ ^rw*a aic^ ca wtawTfit wta-ifw* if’fcw «i«far; aa? 

^fitiafa Nartsf a, cn cari’^a caffe “fe’t wfaai wfsf ^tcr? 

*n ^\9[ r5<i, wca ?” faieta wfacw ^atai ^-^tai 

*lc^af, '2tfw ^r*ii5 wfacw <itl%c«i ^ata at^w ^ca 

»R5i ca*rat^ etat^cw ’tfcaai wfawfecwa w a^ata-catcaa 
f^fs^awta «aw wtaa a«(atafacaa w|w ^ata %caa 

%ta f^afa ataa i a«"ac4 ca*R wT^r at^cw« waw acw 
»i«fala fa^ncaa isfafll® f^tffa at®ij faat*ff fafw^wa «rf «r5?aaca« 
csaR^ faeta "ff^scw afaei afasTc?* «rfatcara w aai arc? ca, 
aatatcaa feawa 'Sfara^a fsw«fta ^a? a^ai afaajwi; ^ai 
afsnrff^ ca «raca%i aatw^ 4a« a'taw «ifw aaa »aa« a^- 
alaetaaf; aFarass 5r fewT'Sfataftafca 'watataa faewawi w 
arWwta ’ifaea ^; fwi «iiai^ ^acaa ^awtfawi a^cw ’itfir 
an I awwj inai’f ^ ^aaa arfac^ wfifcw^ataai cartaffa ca^ atat^i 
caf^ftc i wtfa "M, arfiiai wm an, «t«f af^ai ww’ i 



fv »rtfV«j, w^^, ^sUpHir, ft^Fi f'r’qtfl 

^S^WS\ f5T?R I ^tC9I, fw? CfflT’t «ff9 ^*Fn 

«Ff^?r ^51 ^ 5« I SPW :3FCSI ^?-5 5^- 

c®n[ I f^^ '^1^9 cfc-r? fH^iwT*? ‘Si^rfsTlf »it9T9‘i ’K;t:»rt5sw 

^artc?9 'sr^f® c9. '«inr9i ®t9i f"rv® i k K|)o»iLioii 

Science Ai tvs ^cl? I •flW-f N^t*f stT’I I 

C9lt^-fn’9'f?ts? 9»tC^ '^5(91 (?l C®5f!T '«lWi:?3 Wt? |f9i9 

3!c? I iF<ti ®fc9 f^fitc^JT i 

^^9tci ®91C«IJ fw?r=f '2(‘tt- 

sfhr I ^^^w^ ^fsrfi <h% i 

«r(f® ’fcTF ‘2r«(t5? «rc9t«f5?, ^tc<9 'srt’f i ^iw- 

Ofg CTf9 <.\ ertr®9 f^K\^ «rf»lTCf9 

9jt^^® ^f<®jtc’f9 4fC9faR Elen'S «rfsi9i c*f ®tN' ^^t?r ^t® 

^r?i ^11 ^!C'^<r ®<«n I ‘ii f^9(9 '=if*itc?9 'srt*!®! 4®^^ 

’qff^ CT r®i q®*^ ®«n 

®fiic® *ltr?f?aTl, ®t5l ^f®H?! 9^N91 9ir^i:®5l; C9 C*T 

(STff® ^‘f ®f5l ^fsic® ntfif !T| I ^tfsi vii^&l r^l q[5i| 

tot? ^t^lt^l f^af^ 5^91 »l3rTC«f9 

®T®tc9 ®T^ ®f9C5i ^tsit9 'Sffr®!! 

>RtC^9 *faF I 

w ^1^91 «it*iTc«r?r ’iflrT®«cf^ i ®f?i^9 ’i??t® fwi C9 

«ir^ 51^ tJ <lf!!5t9® ’!?’lt^®, ®t?) 

catfe ®»itr^’f‘t'Q I ®?(tr’f n w 

«flcir*r carter <ii^c®c^ i c®?[ cfx ^fqr® <Ttc^s? c% ®T9C®if wfto 

^*91 iflWTCf C^«I1 I f®l 

spf^i ’it^itw: ^^91 >f#t®w 
*lf9f®®, f9®T«lt® ®tC’H9 ®»iri I ®19 

fl®t^ CT, =119191 1f9f91 Rvffl ’ifl’® I r®¥ vfl ®1f9 

C9ti ®r9 <2rr®9l? ^\ :9 ^fW9 »i^® *rtc^9 f^*rt*T 

<2111^9 '•11^ ®® ^9® S1W I ^91 C?C’19 ^TIJ i C®51 ^\, =1T^® flH 

®t^li-fM, f^i«i «r9r® ^®T?pr«rii itf^w, ®t9Tc® 

C?C»r9 ® ’^l®!®! 1Tf®» ?^C9 I 



ftssts? I 


5^^, tar nW I 


>lr8 


CT f«r?I >WCf cf, < 3 ^ flwa 

?ti i <Sr ^rfir^ii 

9nm ’rsr'St^ “c^c«i” «rww3 «t^i f^«r?i 

‘^rmsT?! ^hsrtwir ar^rsti *rtan c^*r, ^ai 

€r«rc^ir «rr9 ^t^c« ^rt^w^r 

«r^^? f^|sr(3r ^\ i ^ ^r^n ij^gtssr ^arf?r 

^c»rt^tfl •fl’parfai ^’f^r?r c^, ^Jr^ri ’tfcf? ^*Rr 

's? I c'^rc^i’ ^^ifi sr? i f^i ^fl 

C^ «ltarfCf ? «(=r<^ sri •SJafS C?? »i|^< m ’lat ^9 

'2rf«f*a I 

^p»rtf?[?rt?r Sufis'® cvc^Tirmf^rsl fsrf'^siF^c^ ’tfw 
r^sjl I ^fsTtc^r?r c^t^r m >p^i 

c?c»r Jif? ««rtc^, ’?5t?pr-m ^n i 

carc«r?r ^ftfei?r ?F?rt5 'srtcsrf^sn 4^ ^stt- 

^'5 (ynm^ sri i «tmfc?^ fp 

?t^ ^tc»rt5JTtir ^ i 

ar^ifltc^ ’rt«rr?r^ ^1^ f?c^ 

c«rcH?i ’fftrliffi f^r^?r ?ir \ ctf«r; c?c«f 

n(5c«i mH C4fsr ? ^r® ^r«[nt 

^fflc^sr I c^f*r*r '«rwc»r?r ^tc^, r?jrt «rfar?ri i 

capsr ^1, «rt*itc?5r c?t«f «rf5r?n ’rf^ca i '^afiii’ ^^ws? ? 

C?C»r fWC^ ai?rc?'«?1l F(f% 

carter C^"r^1 I f?I ^tsitCifil I 

c^ ? %m |f%?r ’i^rtw^r 

artft>r« I c^, c«fw^ u}<r*T 

aFW qpesr ^tfSii i c’tc^i iftw i 

«rt^ tj^ ^r®{5tf^ CT, r^wtcjr^ ^tc??i ’ic^ f^i"W 'srwtaf- 
artf; »rt’fc*¥ 's^^rf^ ^r^ait^r i ^wsi 

^ cm ^r?rc« ^tc<( I *rRc®r ^tt i fl^- 

^c<j !ri «rtr<FC»i ^^cgtc’fir *rri?« if^ni 'sii w 

'stfl c«rf^ ^esr^ if^c^ ’tfciisT i eiwtfsr^ 

f^sr fw rw*i’if^fllsmtcH c^^r cm 



bfsst^ I >ire 

feWWJ •Kt'^'tfSiH ^<ltS OTIstfti <*a ^'ttis WW ’H'fW 

c^t^ 'Q »it?r f5 ^r^c?r ^^araj 

vfljatci^!? I 5r?Nirc?!r »ir^rail ^tc^i ifw ?^c»r, 

^ItfjRl ’fr^sc^J I CT 

c»rcH5 ^ ^ig?f f?c^ vii^5 cir-r 5r?i«N ftc'®cii i 

«iHi r’t’sffc^car^ ^ «jt?r 

^cw<nta a circ"r^ m ^ar 
«>T?i 5?t^ I ^ 

C?»f «H% I 

«lt5l?1 'Sltfjl^lt^ CT C?l*f^ niv >2f«(t=T «2rwtaf'T 5fw?r 

^nf® '6 r=^5stJ? fwii f^^f® I ji% f% 

^%i^, ^t?t r^c-r^ss’t‘1 i <4 %oi 

>rf«(t^i:*iii ^fS «tr^^«i ’srf^ i 

^ i2f^H «IC?ltSfS! ^5^ »rtf^fi 

I ’f^c^tj ’tc’JFl ‘srn^ 5>(c?; <4, »«, 

^'6?I1 >\m ^1 I 

f®f^ .Slt«?tt^ «ltCT f’ff?, ^5!I ^rfap 

^tc’l fsfsT ?tc«^ Wl I Wt«jf%5rf*T W1 I 

«itfsi aN*! t®t(aa a^t^f ^ata ^^ca. <4 ca^aa ¥<n ? «4 

aa la I *4 faaca <it-5t®T a*i*f -sta%a i «rta!ri ^faai ai 
a'faca'8 aacaa ar^ %tai <st?[a ^fac® ?tca i cac^a ?ta afa i 

'2fat5f 'sita ^as^ apai afaata i 'ataicaa cac-f fa^tat^l aca 
apcaa ^ata 'isr fa 4, an a^fa?:® at affaw ca at^ a^a ai i 4^ fa’^llca 
c?c*fa a^at*f afac®c^ i 4a»^l ^ 4, ’tt*a a^af^c® aF® 

aliaf aa, ca^ ^ta^t^l 4^ac9f ata) ^aaa ^facsr, 4^?^ aftaafa cat«ii 
at^c® atca i aiaata.^ cac«r ®ca «rffaca ? atc^tatracaa fa®) ay®^a ? ■ 
®ta®a^ fafaa c«)%a catcafa ajaiffa i 4^ 4^ ci^a c«jt® 4^ 4¥ 
f^ca f®i ^® ^tafa faaca «f5ja® i atft^rta af^ff, ^®tcaa alaa*! 
aatatc|a ®’^f*fa®i, at«f^®tafa w> a’jcaa <&^%aF aat^- 

^r® 4 a< 4 a^v 2 tt*i®i fa^® a^c®T ca ^la^wa af®aa a’lta ®tata 
^r®ai<ii HT’tajs*) a^si ®ta®?fa *f%®it‘»r ^ai at^ca i 

^fa^aiata caa fa 4»), ^ i 



'2htt*T ^*11 

tierarr^i ^?i 

^iwi «ii«rar 

f^*l«5fJTV *ttc!r \ wi ^9 CT 

^85tf^ tt’f ai^fl <2rf«4i««t?r <i?r sffs tfn «i'^tn 

CSl^iit^ »l"t‘f tt»f '2fft»l <!ltC¥l 

*1? <(c?r I ^f? tfn <21^ 

^csr? «lf^WC5T!I ^9 I iSit Jiaia 'skfl 

^rN*! c^^?r *rf^ ^rf*^! •rfc^, ^5 

^far^l 5ic«r ^ I I 

i^% <il^1 fwf® ^^ff^ 3[tc»[ Hft?I CTf’l ^51 tR <2Jtf»f 

^fii5t9[pnr w'« "fih c»i^?fi*t I ^'s ^T^r—f"T ^ 

TO?r ^tn—«flt?iii*l c«rri? c^tw f^tt>i «ttt»i ewtw 

^W*5rtnr%9 ^1 

- ^ ^ ^f?HI1 CT C^ ^7f^ CBfflf Wnir ^ «W»I <lf95t»I5( 

’Itw, f^¥ W! «lNtC?!r «I<^^^8 a)?n 

^v\ <ic^ CT «rfar?1 c^tc^r <2fKt»f mr^c^ ^it^iT 1 «2rc^ 

?f% * 11 ^? ^ capt^f, TO, 

^'8jtf?c«'6 ‘iftc^i *f?r 

^#tW?r ?9, arfSf^^ ’F5i^c«ll cffi CVtH 

c^ ^151^ ^ciii *t?f f^cwt^ 

c^’f ^?r ^^['t—ctfftrB ^3^5T ’fm’nr 1 

C^«r C^K ^W5T CT, 'S aicifl «r^'Btf ^tifl 1 

CT ^ *rfhj ^ arf5?f5i^ C8?F «flVTrnr fro® 

l[^ ^ I 

, ^«f *ttr» 5ff*itf^<( ^ «Ff ijlsl 9^^ a|ffitftfiK»r«? I 

I ’vrwt W9\ i[f I ojwii c»rt?if*i^ ^ 





I ^}fm ?^3it jf t5t% ^31 fif3i 

31*11 ffl3l It3^r33l 31*n^^W 'm '« 

*ltni ^T31 f^3 3ff33tCf51 I ^ 3*^1 3t!l^ ttCl^ 31 

»2f3fC3 f3f ’tvK 31 3^-^® 39 «fl3? ^3t9 « 3tli:p5 3Fr333 

3i®fel Sfr 3U3» '®t3T3'« ’"f33f1 3sf39tC33 I ^313 3C3? 

««t3wr3l^1 3Jtf3l® C33i*1 31*lt<SW33 ®t3t^ 3t3t33 31 3? 3WI 

31*113 3r33t3 3f9l31 f?3 3Ff39tC33 I 

3r3 3131 ^ 3f3>1 31*11 3|« f3f3^ 3*131 113t 33 35l3l 3^C3r 

33lC33 C3 333F ♦lf33*$3 33 ®l3l 3r33l3 3F3I 3l^C® 31C3 I ^3lC^ C331 
f33lC^ C3 313133 «l3Tl3 C3 3f33l3 313, 33, 3sl3l ^C3V| «lC33f 

3*1 3li 3^31 31C3r 1 ^ 31 33%3 ^33 ^1333 Vl^ 

31^C^3 Ff3'8 ^r®»r3 3^ 3lt3» I C3>13 C3lC3r3 f3tl3 3131® 5® 3»31 

«« ®t3 ^313 f3f*3® 3r33l arQ3l3, "T® 3^31 ®13 ^if^V 3l|, tj^® ^8 

^r®^^!® 3^3iri9f I ^ C31C3J3 3151:® \\r ®13 ^3l3 3l3l3 ®13 

315, '?lCl® 'Q <£lf®^^® 33 I »21C®13S C911C3f3 ^3^C3 3ll 
33 f3f®31 3lCBl^ f®3 f®3 C3lC3J3 f®fl %3 31831 3l^C3 I 

3l3t3^3» 3133C^8 31 3l3l 33l'3l3 ^3®S 31313 ®l3l3 Hlllfil^ 8 

3l3r33^ Pf 3f33^3 33 vf3? nr33^C33 35^3 f33i3 «l^3 ^3ri® 33, ®131 
® 3^1C1 1 C331 31^C®C1 33 33 f33l3 >21313 C3'31 n3^C33 3C3F 
«1®J1 ^33»13^ I «IWC3 8® 3«13 ^3?31? a(3C3 5^T 3f®® 3^31- 

C13 I ^3l3 3^133 3P® ^13 >21313 3l3j 3f35l331 31®1^3F «I3113 

Cflf1C3 313 >2}313 3f35ir3® 3tC5ll *13^1:33 W3 8 ^^1®1 ^r33l3j I 


533 Wr 313 I 



«rtUfT?r i 

^»r^n^5ic*T 

CT ’tf^r^tsfST «fsj sit^’s^ i «q^ 

^r^fsi f?c« 

instinct 1.%® ’itC^ 

I c«r«ii ^it'tc^c^ ^1 

*tr?i5t9iM «rf^9f I 

^^C9T ^?( 5^1 ^rtai, -sr?? t 

^itm wn ■ 

^rt^c’^i c^t^ ¥c^, 5ir«f 'sff^i 

!i’vc«tt<icTtt (2tp ’«rfc®^ 3^=9, ®t^ 

«{<t«- 3F*f*f! «lt« «I^’®^tft I ^fsi^ll '^tfr wf^^ 

«t*i^% ^tsr 5fc? I c?<n 

’fftlisfsf f^JltC^ atfw? ^ f^sRn 2rc?(tsf5?[5 

nt!It C^ a(f5ic?pf ^1§fl TTt?IIJ ^ 

orc"r «r 3 t^ ^1 ^35?! m] 4 wf 

«t®®1 effs?® I 

c»fc"r 511 ^tc^if^spi '^I'ff® ?TC5^ 

’if'sw ^9»i, Bftf®, ’if^atsi, *11^? «f^^t- 

C8t? f«lf^«3i<1 f5li8’1‘l ^fiI5tC^5T I v*it3>*1 

I '£t*?r’r5!—C^t^i ca|%il C^1«F f^P^i’l ^1 

'<it^ m ^ft?n 'Q *rto ^r?rc^c5 

f^*f?; 5?t*^tiiin Nc*f^ ^f\m ^t^i ^I’ft?r 

’tf35ll«t «rfW f5!f5i5'5?IiC’l ^%C9 

♦itta I '2fa3( cifta «rfci t c>if? c'st^a TtfN®l 1 af? 

c»im^ ’iwcai cereal ^a, ^tai ’itara«i'®? ^Wa 

caai*r ats ata*t a»ai ^fa«^ c>if^ ^ cstefsi a^faai c>i ^sfaa 
^maK ^c^ttcatPf, ^^icaH^a atar at^c® *(tcai fa^a 





«trcwii ^ I 

^'s <tf?i5it*i ^ mi mK, ^twl c«itw 

Tdftt »»t<(t5«t®: c«rrc^^ 

f^?f ^r^i?itcis^ I 

fsa c^t*? c^t!? <£fc?it®fsft? c?^l 

«lt^'3l^ I 'S *ir!l*55«l CT '«{tW C'*F^9I 

BfS Cnf’f ^t5f Jit'S 'sit^'S^ <1tW I 

>rfJi’^-nl^f(-’iicJiMc^t% vfl^i fm 'aitcnif ^’isn ’ff^tsi m 
^<1 »ii^? «r^ «tt®t 'ac^fsfj^n I ^f? 

^fusit*! ^5:»ltC5 ’frf5l1«l I 

’iff iSfsi#rf<(f ^tc«?r ^\z^t 

’ttCII JI1 I 

«it^ii fnts^ m '«ftc®?i's ^si^^ij qc?[ ■ fn«?r 
'st^^ >2f^j^ 'Sifsfji?!^^ ’IK 

^t^9?F ’iff^?? ^1 fC^?! cmn ^ Jill C?lfCJF?l 5% 

Kf^^Sl ^^?f) «!ftCJF I •StCff- 

^4tn 4^^JI C^lf’1 ^tc« JT»^ «l3t^ ‘l*f 

’ItRT JI1 I 'Brf¥C»l^ CSHtW ^r>lII1 «F*lt’f« K^lt^f C«PIlt®ltiI 

(?r «it^'ai¥ '5|?^j*v(9i 

%Ji r5i’i5i ’ttcf 

^wti a|^^?ifji%r^^i ii®f¥ 5?[« «rtr«Fc^ ’ttcu Jii I 

«[t^ta «ic’i^« ^51 irsi% m'nm ^#1’^ cw^ 

'Sjc^afjftn I ’if^afCTl'S ?l%tc^ i ^^«t- 

fjl^^*l w 'Q ^CJF 4^1 

'S ^^c®i ’ifR J1»ITJI W? 

j|»f?ic^ ’it^u <151% Jii 1 ^t?r*l c’l^f ^•*1 

sitJIC^?! »I^JI JIW I ‘flt’fi’l ^^«?r '51C’1’»F1 ’PSf I 

^^wtf^^’T’i ’^fnntc^Ji CT ^tc^j ri^ c^^n m 

’Htc^ CT^ni’r j 11*1% I ’Bitsrt- 

orn cjrc»r «icjit^« ^ «fc’iflPi «ir<f^ cetsrJi i m oifn 

J5tc»f ^^cjj c^ ’S!?^ «imi ?r«i^’i«i ^r<r¥ 8tsi^®n 

<rt« ^ ^’ic^tir ufNs '*f^fl *11 

^f^c»r w*itf w ii»{% «r|ir ,.^fv 



I 


(ofl 




^ I c?^ CT tjcw ^•fw «?i*t <rm 'Bt^tJ 

f, ^ *iffC?P i 

t«^c«i ftf fi?>nw 'St^^a *tra^*l ^ ^ai 

^rf^ I JiTata^: ^tc*t^ <ifa5^tl 'Biijmca ^fi^a ’ifami ^1 <ftcaF i > 
*ira>r(«j ? CT •ifa’rti ^ aiit»i «rc»ra bh artari ^ cnl^- 

cm 1% nta Bt^ > bt^ i ^^at^rtcB > Bjtsifa ^c«f i 

*i»TO B^att?!?— 


a^aala#^^ 


faB, BaiBta ^araa ^Bjtfa 

0,8 „ 

ataraa ajaatata, tifar 

»,^ir 4 „ 

c^ta 'afalaat^ ( ataTf> f^w ^ ) 

^,’ 6 *** „ 

«jfB afai (atafaaBj Bttaja ^CBfa «ar) 

^,io. 

Bta^rfa’safi w «<ia»a faatcaa ^aaf^l <2rfa^aT afaatc^ ac^fBi 


c*rr^C9f ^c^ ^a ca*i •iiasn f^nta a i m 

aa^ata a^ataa a'lai faatc^i ^ifBata a?catacaa aaa faafaB area 
<sfCBja5l ataiaataFi atata^i fac"(a cafea^ BjJf BtaaaBf^ 
ara»jtaBca Ba^rai’ttiB arcana afaata a^atci^i 
Btaaa Bft «ia[at^B afaatcaa aaa b faafrcaa aaa faf^fa a^ai atcB i 
ifl^faNiBta •srfBB w atfaai aiaf ataaTa atatc^i ^aica 
atB ai^ai atfB Btata nBBai Bta atatafca a^ai ata i afaai 
»i^w oral ata fa^^faB ^faa^ta csrtcBa atar ^ra«^ s— 


«rrfB 

’I?pai 

Bjtafa «irB faa 

?a^ 

• • • • • ■ 

^,fcoo,^j—lro» 

a«a1 

• • • • • • 

0^«*« 

15 ) 

»• • • • * 

0,^0* 

caBai 

•«• • • • 

0,8»«,-— 

a^fafe 

• • • • • • 

o,e««—o ,%0 0 

a^aiaa 

«• * • • • 

O,#0 0—O,%0 o 

Btaa 

• * ■ «• • 


- BlJi^iai 

•«t • ■ • 







^51 ) ... ^—o 

... 

*ilt ... —'0,i«» 

C^’t *tt?l1 CT ^T^»rhl 

^ *tr?iarr«l ^ i c^'R «rt^ <rtCTsr ^ 

^tsrat nhQ5i ^ I 

i art^ C'£rf?N ^ 5tt^^tc«R<rR ... 8 ?8Ttn«> 

i srfsr ^Rt?r "t^l «rt^? <n® ... s 

i aiR 3im erf^ ... j» ’fjtsrit 

»fl'8FC‘i c^ <rn« ^’rf?R's 

3itR «rr'^? ^’ittrfsr ?rf??itci "Rafw” wr"r« i 

Rmw c?<ti (?i *rf?(is|:it 3i^n?r 

... ... 

^5t^ . /|. 

. 

^ . A* 

'^^'9 ... ... ^o 

^ . 

I u»wc«l <itt«?r f»iJ fv 

^c^i ^ f^sTQ 5WI 

fsrst^^ I C*!tC^ ’(R ^5l l 

arffhs ’fftfltni I arR ^ IRII 

^«8?r c?<ti CT «iRtCT?r c?c^ ttwr?r ^rsffcart ^5i 

art^C^ irrf^OTT9 99 WS^ I 



5r»5f(3tf igsftj I 

(^ *t<i I) 

il'hPJ! sifft^ ^ ^r?rc^ >2(1^ ^^5t- 

f5»r; 'Blfs^csi^ ®t?l Offal'S ¥fC^ 

^51'® ?|8lt^ 1 S^f^C^r '2ft«t ^ I 

; ^C*JF9, 51^913}^^ I f^ 

5?i, m «ic4r^^ <?iirf«t^ 5? I <jr?f' 

^f??l ^hm c% (?\ cirH^i^i 

‘’im M's^ti^ii mi^ I «iic?c«r f*rf^« ^fm 

;ini^r»f9( ^irfer^ ^mc*r 

f^i ^p{ 5i^«nap '9f5{?ii, ^tf?rc^5» ^ \ 

W»r «ltai3l f^r*3|*> 5^1 I 

«|f^1 aitc^i:^^ aif3r« «lta(tm aitTtC'5 ^w?r 

f^tt 5^11 f^t^ 'simtc^ ^fm 

“'6W3I, f^a(s| ait^, ^t’|5lTC?f^ f*a^ ^C«rT ajf^^ ^tm 

511 ^'Gftc'^, ^tf^r ?ifi?5ft5i, 4^? «it*fi ^f?[, «it^if!i ^(t^rtft 

«imc*f5 ^f^<(taj^ ^art^f .n't ^:i:^ ^fiic«|51i 

»fR'$ ’fc^^lt'^f^l C^ «ltfa? 511 tiiarJT 5jc^ i (^. 

Cai^r^iaF^ C?fV?n 'sitf^l ^t^itf^ I ^4*1 effi 

tif^f ^ait^ ^ f?F f 

^t^ceni ^1§1 fm ^fsi^lt^, 

^if^l c*rr^c’^5^ I «itw «rrPi I” 

v<i^ 'srfai^i ^f»i®it3r i 

*iw, c^ck^r ^r»rat <£itt^ ^^i^^ 

wa vflw c\jp^ aipf^n *iai sr^iii ^tf’i^r i ^f4«r 
^ f?f?iil fell ^f?ai irt<ij5tki »fW^«i i ?(ran ^f4n, “fv 
cij, ^it^ ?” ^9Rr ^k'5 ’tar ^tf^i # f:— 







^c^«n 1 '@tii«^c4 

c»it^ «fNi f^5T sn I ^tfsr ^tr«f <{f^^(i 

'<(t's?t?r m r??il <j5t R»it<rf?f‘i ^m^fsr "f^fii^itfw i” 

Rtc^it^sn ?rc^^«ti 

RRtfl f^»1 C^ Rt’f^tC?^ 3T«f5r3fC)5if Tfait^ ‘ST'St*? 

I ’farRtct '®?tC5it5KI hw i 

«rf«? it’^u ^C5i*r nc«p 'sff® i 

t^Rnc^, srsf^fsi? I 

I 

<Rt<f ^fsir.^ 5^1 (R, 

^ 51^ ^?n vfl’srs? wsf 5»i <2r?pH ^51” 

ftll ^c3ic"r<r ^c«rw cff^reiR, ^ 

's f^ft? >TCT ^51 1 RfJT^ ^’«r^'Q 5rt^t^i:^fw®f i 

<2tt% ^t'Qc?i®r I 

?rRc»f^ tT® <rf5?ii c^c^I 

4|R <(f5?ii I 

'SSIR C^5f^ I C3T^ 

STtf’Tsitsf I 

f^m *i^*r pfl^*i ^<r5?'0 c?r^ i ^if5 

I f3rwW^ ^sitJT'Q ^5I5{R 

C5T^ ^9 1 C^f^R ^<*^5 (Eyelpiece) RI’f'JFt^® ^ ^- 
f^3 01^ Ff^l ^’«tf5 s^Rt'tC^ I 

’it^twT ^f?rc^ I f9<^ c^t^fS^ ’ftw, «Jti:"r ’ffct 

(R "T® ^m, >rf^Ri^rl^ ^^fhf*1 ^ '®rr 

5rt^ I ’!ii>sFt’rtc?fir ^t?^i 5i»r f«fcjf^ 

vt^ I ’ftw CT »£t^c?i!r UmtfkTp 

f\'i ^<5? «ii^'«rtf^ f^f^r® ?? I 3PC5^tf^ 

^ «RlMir ; »fc?r c>!5t (RC^FC'9^ ^tsft^ R?*r ’ifS- 

^•re ori f^i ^ sri I . ^^ftc?lc^^f^irCTC«I?^ nrc< cirstc^rw ’itw 
^itfs »ftf^ fii'hr ^sRttfs? 

9 





?rfinitC5 j c»iur«fr9 ^ ?N ^r»c^ ^ 

mWr *n I c^V^ C5^<r«rt^^, c^t«^^i c^ 

ftf^f«r, ’K^^f ; *15 

»it35tCTj ; c^t*^ ^c<nr W’T j 

CTst w»i^ c<p?t ^»i 5»c? I ^3 

®toic»r5 ®t9 r^ ; '9f^»it^ c»f3i fir^ar 

^^rfsr, ’^c^r ^ ?ir?r9tt?, 

f5#f ^ ; \f^m, «2riw?r?r tj? ’PSft*’ 

dH»ri ^RT ^^c«r ’irfcw ^51 ^ c*rf^^ '9^1 

>n?T 'S!rc*F»ic?f?[ «it»t^?ft ai^? ; «tMt*J, 

^?[if^ ? 

^'5fllM OfMI C*f^ ; 

’^<(1 I 

'8T«’(?( ^wc??r ’tt«ni »2fc^nif «iwc’v ®r^9i 

c?<rtoi5? I 

c^rfWr, «rf^ "f^ft^r i c*i 

C?f^, C’ftsitfr« 'lWt<l •fTPP’l^ 

“f^ ?•» ^tf^ fTO?i I I 

«itsrfc^ ^ifSc^fi?®! I '®rtc’f cfP’fc^ i 

srfc^t^p^ I 

c^t^f ^it»rf?r c^c^?r «#i?ii t«cf i 

I ?” 01^^ 

5TC»ra (yff^ OfPfP[ I 

^<t*T «[t*rnr c^ ^ i ct ^ 

c?^f ^?1 ^rfarf? <(t?i*IN ^c»i srft; '*<t9 ^•fc^ 

cvMt’f «ir^i!” 

4rc^3 ! ai«r»l^ ^C??f •fl'S «fl« ^ 

" ^ * 

^ ai« c?r<r«it« ^ I 

fw arr^ci*^ ?” 

‘*3itw’?ti^ ^lc»n »i?» |c*nr ^ 

c?i<n ^1^ tf^t«tt^ w I '««f^ ?*' *. 



(^«j I 


fv ^ m fii*ti, ijw 
^ t*rt?r c^<r '2r*f« ^ i ^r9r»rf*r <%us 

•rtW *!t f« ?” ^t«M9r >115^^ ^C»R 
’itc-; Wftil ^?f«3ri i 

^rr«r—c^5( ? 

»rt«tt? ^'t^r «rfc^ ^\ i 

c»rt mi^tQ 

*it??r I 

«rt*rri[ cn^f c^Nc® 

nl'8?Il ^[5^1 

jit <p«fffi ^c?r «itf5i 43r*T wf «Tt3(tc^ (^fm 

cjfP^ic^ ^r?i9i I 

c»i^ ffsf 4tPFJi?j 's^w’irtfi c®tc^ fj^sifi^ ^^91 «rt3i9i fW«r*T »r?n 
9tf^ 'srff’i^’r I ^c’^r «fsi*?i ^f9c^ 9ff9C^ 

>199^) C9-r 9^ Tff59lC’f«r *It9l f9^f^9fJt9t% ¥t9 

?Ff9c^ 9Pf9c^ m) *19^1 f*t"rt59 

9>t9^t^J «19W 9*r991 siW f9’99'<3 

^ ^^9 «19^ C9 r9f 99C«f9 >I?Cef^ «l9{C*r9 I 
«lt5lt9 »ltC9r 3ltC9r ?[|C^f^8I ^r9r «fHt9 W, 9t9f9, 91, 
9t^C9f CirR9t9 ^H\ f^!mcsi9 9® ’tft^Jt’f 'Vf99l «ltf9 ^99-99fir9 
’t9’rtC9 9lt9t9 «r® 'Sl^® 9^C®r^ ; C99 “^911 tl ’® ! ^I 9^ 

^919 f9r? “<jr<rfl9 9r9« r59-f9C6l|«r” 9f? 5|T9 9?«1 99, ^C9 

^ «rf9t9 9^r5C5l *9951 991 *9^ C9, «Tff9 *991 

9r9C®r9 91 99t9C9 9firt®r« I 999 9C9 9H 9t! ! *9 f9 999 
^C99 991 ? 99tf C9 999 f9 ’?C99 999 ? *9 9 ^9 991 99; 

9 9(9C9t9 ^tC9Cf! s^!?9 *999^ 9t<99! ^^99 9t<ft 91^59 
15^99! 

9(91 <WW9 999 «rt9tOr9 9191 C9 999 *£rC9t9^ 9«rt9t^ 9^9 
9t9tf 9t9t<9 *9t C9, 999«W9 ^C9C9 9t*9l 9ttr5J 999 »<19< 9f9l99 
9tW9 *i(]59®t9 9f(ff MfWSr 9J9 9<f9t9 9^91 99999 I '9C999 r99f9 
9f991 9r9C99 9I-^9*9rt9j >rftl 9tC5 '«ff9 r59 9tC99 99 99 1 *99? 
*<l91t4j9 9f9 *9999 <3^^ 9tC9f^9 '9^ftNt9C9 f?C9 9^91 ^Wf? 



1 






r^r^tif ctr'ssi «W^ 

I ^fmn "t5 «it^tcw5 I” 

fsr^t^r ^ar f%r<rc^ i cf\ f?si^t?r 

®T^9Itsr I 

'SU^, a(^C9l I 

(aF*i«rs) 

r^ fn I 


(?i1?-*ffs' I 

’s^c^fjif c^Bf 51^91 'srt’itcfg ^’f^^tcsf ’I'tc^fr 

er® ‘>\^ ^<!.n<i «(fti^i1 ci5lt^ I ^c<j?r cs^ 

(heat) Hf'S'C® ( mecliaiiical power) 

^r.C« ’Itto ^tz^ ’ItC^T ait «lt*ft^ 

BR bjWtr^TV 5T|!^1 ^’IN ^r?I?11 ^t^?|iC’t ’iftVl I 

«ftRto!r ^cfc»r ai^^^ ^tctj 

I ai^ (2r^t'® ^r?r^?r ^ttcar (boiler) c»!t^ f^g*! 

( concentrate) ef^IC^ ai®? ^t»»t % 

CT ^’ffgl V horse power ai^ffS Bf^f C®t5I1 (pump ) 

PtPf's ^tto I 

»i'seff® totC’B^^gtc^ 4^t ^•^’Iri %t% ai^? «rc^c*r« 
CTtgc^w-’ifg^ito ^’Tt*^ t^gttf i «i3r m g^fg^fg ’it^g^rar 
^sfVft^Tg ait? ^f® m m-’t^t«rfgt i 

A. S. E. Ackermanni H. Sc, Cttt 4^5 tlf^* '2lWC*fg 

^ ctH ^firgl tg^Fl tfg®!“ai^ t^rgglc^t ct tr?« ai^ tRl5 
aivf5 tifttg aitt ^t«iftgF ^f®g ftcHg ’ffg®tg^ gc^, to 

tJttl ftl*R tt ^it, ^ttg ttf"r *rf^ (energy) 

>0 gjfil® ?^gtc5 ct^ «t!?ntR5 tttg tfgl tg ti l 

ai^ "iftftl® <21!® aittcg %'*i>* liorse power to 

ct (acre) «rtot?»r^ ’aftfEr® I 





Aekermnnn 5f?9t^ ^p\ 

CT liorse powerij^ "ff^ C%C«^ 

’Tl, fift^'b.o-* hoi-se power ^ffs I 

■ff^ «rfii« 'sic’lvi* 

«[t?lN8 'BiR^ I f^l %^\ 

»r^T m, ’tftof »rf%* 

mw, c«tHi ^i?i^f?i >i\^K 

conveclionvflg ^fffj ^^?11 

^?r ; boiler -QfsiC^ 'Sf^f^P 3im ^fa?lt'Q C^tR Sit'S ^11 I 

boiler ^R^il ^r?I?1 *ti^ l»')rse p«iwor 

C^f ^i ?|>11 I «(l 

C>tt5C^Bf*Ftrsi''® «il<ril'8 ^^'*F m Rtt I ^C’T 

vflt si^?i (,m ’if^m s.tr5r?itc53t 'States tf^t^ ^ 

CT fiJ5| 511 '«Fff?l1 ^tf^r.^51 ^t^ m ill I 

c»i‘t5^'5^ iptw siNrt^tg ^2? c^ ^^aifiic^ai ^'s 

'»t«t?I «f«ltiT ril^t?l*l I 

«lt^ ^tsi <21^13? «ft^C^, ipsf ^tii«lf;it5, ^Ffrtj 

^r<it^]C'5 ¥S C^tSl ilil iF?lsi1 St^?! fil^S ^51 I eq^ ^jC'^ 

«ir? Gift's ^tc3p 3?tcsr ifi’^ftfs^ ^aftf>lCiT ?f<r^ 5jf«f^ 

^?i5iT»if I ^<1515itiit=^^ ^^vsfspt^r '«i'i=Pt^ '® 

'8r?f^«(l «rfM I ’ifK—«ft*i1 

«rtcf ■ «!%« «r^s 3[|?ii f’tc^ 'BiiiTfH Bfifnc® 

f^ail EgfCsiapCiT C>1^ Slf^s iP2si1 fe*r^ I ^fpfip^sn 

«r^ '®1^1 ^tf^S I ^t^ '® iic^ ; ^2sij 

T5S »2|^'$ !R1—’ifflfai'S ^$11 'Stfsi?!! 

Tm cm ’it'Q^n '5t^t?i'8 

'Itf^csr 'Sfsi ^ »1|^ ^fl^l C»jt5-»tf^C^ Sff^t^^t!! 

^ i Bftfit ill ^'s ^t»n *Fsr^^ i 

sifsi f’T 4 I 



Sclin!)ler Koehler fC»r^ 5^ \8 

^c*f? »ww <! I 

»r'®5 

CT {>) cl^c«fir ^ ’f^’W {K) CSftft^, '6 s^tn fn 

f91 «i?i ^§3rfi «mi 9i5?rf^ fC9Rr ^rs 

’if^ 01^? (o) ^fii's, v8 j^^rtfir ’TC*f?r f9i ji^c^afi ’«w 

«ffti?i «rtwf 9i^5?i ^ *(c«r ’tc? sn i 

'51 r^i^rji ^f^?fi ^u{ !i) I d)Cf% fC9i?r 

^<n ^9it55n c^f^cs *fT^ w ^cifctQ ^ 

^«ii «9i, 5ir?n»i, &tni, i[9rm 

«iT^, c*if., tJ’ifr, (?5l^ c^9it^, f^r^r, cts ^5 ^ar- 
aifa^l, C5l« 9rt^^, ^sr, C^m ?9i, a(h ^91, »ft^, 

«it<(f^, c^t«r, w «rrr51 

%, esftf^^ 'Q ^91 ^9I^Q r^f ^?[t?n <?^5- 

^c«fii m I 5— 

^*f t»f1, 59^cif sar?:^, 

^^9ili 'Q «it^ f »i I 

CSltfe®—«n1, 9lt9J C^t9lH 9lt9I 9|t9f ^it*! 9It9| 

^»I^, ^<1, ^»r, «*Clt^, 9ltTO, 9lt91 9lt^, 9Rf 9raj I 

’I® I 

9i?w, ^’«f9ii's f9r Ji^ltc’Twi «?« ^^?ri p- 

c^rtw ^ =111 8— 

»rj,«r—fn i 

arf'^C5fii CT •^wcH's cl«^43f f»r 9!^ft<iw *ftw •, 

'"W ^*5's c»rff?'5^*f?r f•r; 's 'jjwfl 

^ I ‘fliwcn ^tftr* ^1*^5 f9f ^ ^rt^i cirfWi ^ i 



’W w '5t5Tc«f?i JWr I ^!s». 

Sclmbler Koehler CT 8,^o« ^ 9\f\^ 

tfwi, wjte^ »it»f, IRC?, esste^ ^«r, o.irto 
C?8r*l >tof5c^ ^?»ll ?T?tf^ ^ 

M^i c?r^?tc^si«cis^c^? <rc^ »i#rcw «rr?^ 

?? j »nF?c‘f? ?9r, c»itr?5 ?c*f?r f n, 

'sfiic^ ?t?tf??c*fg fn, 5i>igc‘fg <ii^« >p6f5io? cg«f5i gc'fg^si 

?tgi ?tc?^ I 

^gi c? ^trn«Fi g*fggtff -«i?i fiiw ?'t»i s— 


f c»rg ^‘f 1 

’fgW® irvg »R?fi i 

‘jRsig fsif^-gs fwg >lt?»l \ 

Ct5 

i,>>8 

ilrl 

c»itr?® 

!»W> 

Ir8 


... 
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*a8 


cg-af^ 


>o 

?rg^ 

>?« 

^8 

W1 

*• 

o 

• • • t • « ^ 

?i?ir? 

>lf 

• • • • • • ^ 


8,»*» 

8^0 

^ c??i gf^c^c^ C?CS(®, Ceitf^®'9 ’(>5?c*fg 

f9i9r«i »i??Tfg'Q ^rvf oig? t?fc?g Ncgr ^U i 


f?ai i 



I 

<sif^ af® ^"5 ^5 'sf^i 

?rf^l '6 ^ 

’t^i # ^’l^d ^tc^ I »f, »f I 

erN^’T C*r9^ ^JTI—^1J^1 ^<51 ficn ^rt^l ^8>.,ooo vfl^?r(.icre) 

^TtPisl c-ris^! I f**? 

^ff[?ii ^m] m c»i^ TO ^t^?r 41^1 c»r^5{ c^rtrn^ 

^^r^nri ui’i ^C5! c*f«^ c»r«3? 

^tl5 C?fT8^ Alang gvass 'tfl^ «2r^Ft^ «ff%51 

5tfi #5ic«F «iii«F^tc?r ^Q?ii m i ^ff^n 

int ^l^sf^TC^iP ^sll m »lf«fr C»r!J!^ ftw m Lncona 

Glanca '2f^f!l -QH (loffuininous plant) C^fl*? 

■, Alang grass s^fsT?? m^if\ ^<\ mitC^ TO ^ 

C^n ’lf^^?r ^t^'hr’l^ TO ^?| 

TO Alang ^'<5 ^-31*8^^ nfn\ ^Vs affifc^ 

m'Q nitrogen ?Itf^?[1 I CTO fm CWC< 

^'$«r'« I—0TO1^ tolt 

^ i Isitff *fC9J 'S ^^^^ 

^ «RtTO W^ ^tRfC^ I 
’St^si^TO ^f^TOff ®3f I—^rfar^m af’fClS 9tqr5|^i( 

3ttWC^?l I CW ^tR?tTO efgf ^ 

af5 CT C»!t '®?[r^C5r TO?lil fTO® TOf« 

jlfij ^8,0*0 9(1^^ «,%•,• oof®;^ sf’V ^ 

Tffi ^f^?iti:^^ I 

(?lW ff^’I I-"WS1?[ “'5lt?lil«l 

f5if5fti 5i^t?r ’i^t’ifs »i«ir^ 'sr^cf c^ «ri^ 

^car-'CT^93r^<( nvn< 5ic«fr ?f^t!r i 

oi JiTO l*tf^'5 I t"ntc«?r ?r^ 




I ' 




I* 

«rfc5itc^?r ^ff® f^FiR’i-- f\^cm ’asyfsj’a^fC’i «?fc9jt55fl 

«?tc®lt^ >1^3 C1^ ?? J?1 I ’if?'® fwpi 

C^t5{ af'ttsfl ®f33l ^ItCsif^F '2(Trf?® '« ’tf^Fffsf® 01^? CT *tc<r 
3?3, ®t?t!I <2|f ?I1 ta’t ’"TfC^lW «ltw I 

JTWl3 <swrw 

«t^CW ’I^Jt33Ft3I C^ ^Wtf5® 

’ttd ’ftsi Tftc^f c^, vflt JT®9| %C9 «rf5{i3f?r wl?? 

»!?[< I 

^ c»l\f^ ^C^^«t1 ^^m <4^ 

»I^*f I C^m C3 »IST® ^Nt?r »1^31 

sterns*?! ^ri!C® C^"f «r^si®KSl 

CT f^3ar m] Cf^ 

?«, c»!^ ^[^51 ®t®i r*rf^ ’vfifc® ’ttfaesre, 

^t^i ®t^c?a ®®>r?5 ^C5it55!ta 4t?® s^srtfaa 

w; ^f^ai «n*rtf^c^a a^tc% atai 'SWr ®ca i »<i^ aim 

♦ (Indiau Aaaociation for the Cultivation of Science) Win 

♦tf^WflW (Bulletin No. 10) WSrt5.WtT I 



I 


(«?! ak \ 




CT» C^<(^S1T ^^r.5T ^ts(tf«r'nC’P 5C3( <ir®3 

^c® I ’if? «t9tt f^?fic*f 

^tc^j «lfit»l?r 3^!|5T ? (S'KW 'il^iJl «it?^ 

«l??5ftsi ®IC?15T,—>J^?j ^Tf’itcg^r ^ 

apqig^sij ^\g^1 I ,ij^j«l ^^srff^C5p?[ aRt’t'5 

3R*rs I ^Wt- 

<2f<f^«i ¥?ii ^t^c® I 

a «rfef?[ ^51 (2i^tf?® ^?i ®t5t?r «i'NT* 

OT B5tC5l ^t3f^1 f^|C®^ '21®]’^ '<1 Ml -^r^C® 5^1 ; 

«Jl5r^1 ^^311 "51^1 ^511 '5(^15' ^'\p! 51*^1 ¥f3?[1 «|tc®lt^ 

3i^?i ?[1 ^C5it^ 3rf^®1?i 

«rTi:5i’«tj ^iRi ^fm c^i, 

^1 «2[f5f;i5(tJT I 'Sf'^rcsi ^ <!jMt^r 

^ 3p3|’^s ^tS’C’l'tl^^ 3!rgr^| I q sf^ 

'ilf^ '2tt^<fJ 'Q ®1^®1 S11 c% '®ir® (inlinitesimiil) 

>1^^ ^m\ ■■s^fv[^ .ill 'crrc^'^fT 

f^c®t ^^i® sn 1 

'SIff® 31TO '2lt5k 5^C® ^l^ttl'l ^Tt*1t^ ^fn® 
f%i ^?rf<r 's c^t«(T 

«if® ®t®r ^^c® '2i^tN« I 

C^ W '£tt^3T -Sll^ 'Sitcsit® fl*! ®’?IC<(T 

<511^ 'srt6t5?®3T I ^twsm] i)t?i m-[^ 'br^^hc^t 
^•hf 'Q ®# «rfC51— 

?lf»lr |r®®1 fws^® ®tc^?l 'Sltfjl?!! 'sq^fg 

^ aRHs 'pfi® ^^fi® ^^51 '8 ^ 

’isiTTt’r sftsfir fq;^ ^c!r i'" 

irt?i®twj5r ^5r?i®i 5i|?if| «itc«>rT5s?j 

^pfifutc^ I c®5?5^i c?^T^?:®c^5? c^r, ® 

f®qi m-f^ ^»tf|® R«fr? ® apfg^ I 
’I’qc^ ®fir f^R® c^ft ’rh 

.2f5f%® f^si I 4S[i^® ’5\3rf?’ii ^31 ’qt^c®' <itc?r c^. 



I 


“f 5 fi®ti:si” (Pliysit-'s) 5}|?r 

r^lg (?I^ 5?31^ fI 

m ^jt'«tii f’^fs 

?^C®I 0f<s^^ ?FC<T Ol^i: ^!11 

^TifC5? ^r*5r i 

»is?t^ I '®i’^t<^ rt*t!r 
«t^ I” 

*^1 s — 

^^C'® “il^i5?.?l’?f’ '^rfsff^ ?[?i I '2fr®f5F« 

5i^c'«i **rti:^ i vt^i ®tsT 

?? «{<'K 'Sft^ c»i >iw ’ivftc^ 

m cnt cf\% w'^im '<?z^ i ^t«[?i«i w4c^ 

W'St^Sits? C^t^T ^'«f5('Q5T l” 

«N-®tc?r^ *jc^ «itC5it^ >i5ri^ ojii^ >215^ r^5[ c^, 

’isf^ ^rtc^it^ I w®r?i®i ^irfc® 

(.^5? I ‘«t?I*®TC^r'£l ^5f«5l C^. 

<21^1^1® '®ltc^1^ '<^5^1 ^Cil 5^1, 5T?l5(^8f »!^ceft 

^It® *1fCtJ ! 

"St*l-?Cu9” ■^WtC<tl »l^C^ CT ^f*f® ®t«?tC® 

C^, ^t5‘ ^®Jtf? 2)f®f»F^ S^l ^1 ^®It?T^a[ 5^1 

f®®ij f??ii ^^51 ^t?( I c»it m c^t*T i»fK '«5T?[C5f?[ 3{tfjvfc<jr 

‘^tC¥ I Wt cw (2ff®l?} ^sltfJT “5ilis^?ir*ilrc^” 

TO, ^tc^ «it»i^t'Q 

^c*fr»f^ «is®^ “®t?i^'af5!”c® f%f^ 

'«rrc^ !—sras^^tr**!?! ^?^f® =1R ^z^ st’R- 

’isi^l^f^l® mc?f, C^il ^ifro 

’i^t®TOi 
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^o8 


(Of f^, I 


’TCfJ «JtC^ Cf, •'sTfSTfff" «tf 

sniH-fffRT® 3F5 f»n5T ' 

4^ »RV Ifff^r»? ^f1 <ttf1 ftf Cf, ffSf:-lK5l-"ftC3[ oitWTff 

»wi1f 1>f!c*i ^itcmfs^ I “frff^arf” ^ ^%z^t ff»9^- 

^C'lf fIfl Cf Oltc^ttssn «2fBrai^ 'Stftt ^’tCfT^ 

f<Rfftfl 'Sifff, tfTC^S «ltf Bftff- 

ftf ^ sn I Olt^C<If ffff Cf. ‘2tT5JWC"f 'SttB’l!? 

^Ftc»i^»rff» fTOCfff^ fffftcii—^fl'9 

«(f«fC'3f I oit fffJ (fiftei <2ftfN fitCff fCfT vfHc^Cff 

fc« 5?f«t5¥t3 ffl8 ftaf I ’lftc«ff 

^ f^c'® ff^ff^ ff I ff (STfttf *rf^ ff— 

f’^CffafCff 'Sf'Btf ( visual itiriuence ) SffCf ortC»Ifff-f^ff5Vj 

'«Tfc*rfaftff «rstf ^nf? 

Cf, f«f f'41^ 3RTir® 

f^1 ®Cf ’t^t^ ff I 

fc^ “utf-f^a” 4.. «fift i•• fCfT f^ftfk»r i 

ff? ff, ^tfi 3?lc^ «fr^f rf»?f 'Q ’ff«®’rc«if ^rfcsrfff ffcff 
•rf^ frff f orfff^ I 

V^fWCff f1 visual iiiflueiicouqf '« oiftff^ ^IfCf 

04* <1: fftffs fifcnf ff 5tf ^^zf^ \ ^ftf "fifftf 

cw Cf, “ff? f^csifarcff” «r^f ff^ifi ferfsif fif^^, 

’fiff1 OTff'tCf'Q C?ffI f®f51 ftstf ^ffcajf Cf, tf ’l^f 
^twt^ «<lf»^l CfM ft3I, Cff Cf^tf fffffass 'ft«rf Offfff fFfffI 

ftffim ff ; «iTt»ltf ft^f f ffftf ffB^fl fsrf® fCf I 

Wff fT® cfftf fftco^f fapfl ^Cftff ^fff ff, tff? 

flf »iif? fftc<^f ffj^c^r »<ifffcf cfTtf fl ftcff 

'8tf1 Cftf f^ Cf ff Cf fl^fi ^n^f I ^f^cff cfftscf f 

ff ftfCffl ft^f I ^ftf f Cf fff Cftf fft^ «ff? ‘ft 

fftc4f i2rf^f-i2rff-affft-®f!ir ffr fCf cftf fff fi ftfff 4f< qf? ^i5«f 

*lft< ff:ff "Slftf fffftfff fffftf "tf^ fflfft ffTC< f1 fTfff, ftfl 

♦ # 

f^Cf ^aiif ffT< ff ICf^ «ltftCff 5«ffCf1®f f^f f 11 fUfff ^1- 

fffF ^Cftf fffiff« 4f^1 ff‘tc<f ftftf ffff1 f^ftCf I 
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^ afi 

»i*ni ’fsjs *111^ «itc»it^-f^»tc*!!r 

^TC®lT^-?lftRI tflf^S’PR { reflection) '8 (refraction) <ti% 

fW»[l {burning) tHM?! 

>wcw *rf«rff^<f nitvs 

«si^tr«r^ 5yfli9j5? *) CT, ?iwt?r cw wt«W«fl?i 

arisi TO5», c?fi[ CT, 55fN‘tW9 

in 

®«t^5l ^f3?tf^C«I*» I CT >£t<tCT ^fil?lt' 

fsN 'e»|5tft«f I ^(TTf^ ^mP( 

a);^fg (convex) ^t5^'S *$^1 ’bj® (concave) 

<r© <t«'*l?r ’w m n^] ^fm, nK? ’r«rfc«fir 

Ttf 5x I »!^W ’ift’rr® ’fjtf^fsT'Q 

Ntr*! swartfw ^ '2r«r*r 

4twt^ ^fii?Tf5c»Ri ’ijtfsrr®!'®^ ^^fhFi ^ci!r 

I ’fltf^f^'Q 5fl^(pWtn ’lt^r^ra?lt’lJNnncius Sidereus) 

'f fast f^tc^ «, t f«N «, ^^^^ 

wstrefst’l f’t^t’fl ^1 Jl^? ^ "'ftin 

*nrT«f *1?^ '« nh^ ^ 

fir^ fawi ^ ^tia '2t‘tt«i*t I 

c^*i.9ita (ia^« 

^{F-^'» Jt|c^ JwtwH) ’!5r€t8 \9[^ ^<rjl 

Ic^g vst^f® *lftwi ^f5i9|5? ifl’q? ^31 «ir^^ ^fir- 

c^m «, ’t%c^ i 

«l?rt^f8 CT»r »rtc^«r« refraction ) 

>1^? fw ^ c®^tct <*r¥tf^ i ’T^!l C^ 

fi»f, 'St?! r^flar 

Cft*! C^?F ?1 41V? ’?'» VV *lwtc< vt?t? C??li*l 

fipiVl «Jlt« ?f V<?1 *lt^lTRV ?1 VtC? VV *11? ??? VRT, cn^iF?— 

vtwtv ?ftr« ^fw? 4itf ??K w? vt?f^ ?^c»r «rrc?tv ?fv 

4tt« ?? V??1 ?aF *K? ?JR VC? ! 

* Lecture by Thomas Young, 
t Encyclopaedia BritaoDica. 
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^ <£tN« ^^?il 5^r3?r 5f f^c« 

^f^9T I ^ar (fijR’f cn c’ftsT^ to 

->ffm 1 f’?'! TO*l-NaTC5Tt<^’|g ^1 

'8itr?'C^^c*t?r ^tc«r?j ’If'® 'Bic^ivi ^ s ^ «i«[^tc« ii»i 

c’ftq^c’F ^?ii i 

C®tST ^6i§ n?tC< (cnmc®!f ) ’tf®® TO ^f?f5t- 

^r^arr«i=“nn i 

TO 

®t^1 m ^f® ^^5? ?Pr?l^ TO <lf55iT«l 

<t««r ^f?I^?( TO I C?Brt5f%ti^ 

f^fsfi C^ "=1?^ ^C35?I ^1 »(5lt^<lt®r ®tc^ ’fsT^t ^CtT, ®t^ 

Tm «rrc^ ^ I 

^ (Projection) I 

=^ X <«f?t. {4?r C'SjTcf^’iJt) 

.-. ?ifir CTO 

CTO 

TO1 (Sine) Sf=^-=^x^^ 

=^ X f\]^ ^ C^t«l I 

’t®5t C®tC«lit (anjflc of incidence) ^ f*r¥-'^f?(^^«[- 

c^tc't^r i 'srtcsit^ *ft®9il 

»ift«^, c®? n^K< ^tc® »if®® ^tc^r, ’i®-*! 

m vflt '8 ■ ^Tc?rf^ ^t% M®i® ct c^l 

^c?i, ®t5?tc^ 'BTtcTO ’I®*? c^t*l ^r.5r i c»t^^*t ^tcsfr f®®ii 
fiffii iif% ^f5^tr?[® TO ^ ’Ptcsg ^®j^?i®tc’t fetf^icq 
'G ?!r^!J fsf^® .mm «ltC9|tC^?r fWTOfil^JT-C^tl ( angle of refiJiction ) 
m I (sine) I TO? TO^t 

^ cTO«t| '0 

»l®9l ’I’lt*! *«ftC^ I 


* VVhittjiker,—A History of Theories of Ether and Electricity. 





^oc, 

»rfc?r sft f?c*r^ 1 51*1 ^sars ?prf?ii 

?(MJ ^9 J ^a!(C9?l f^r^^t’t’P'51 (elastiiiity) ^jfTH | C'B^tC^f 

^f®3[^»i[jftc?r?rc«^ ^tfr*! ct, c 9 «rf«r9 ^tf^ff) ^9 cnt 

«ita(w?[, ^fn9»t9tr-r9 I 9»fn9»t9f9i C9C^ f^^f*f® i?:tcq 

cqtr?^ ^^tr? ^C*f9 ?[9 I C^«Ftc5 9^r?l9l ^|?ltr5C5i;( 

CT, ^t«[9 '5fcn*3F1 '5[tat9 f?9l 5t91 ^9 I 

(FeniiJit) ANSI'S ^r991 «ltC5Ttt9s?[ «if ;5 

^^9 ^f9(®I=? I 

9't99t9 f95t9 5(C5Ttt9®ff%9? S—“v2|f ^jtfKssT ¥t4j «PC9'’ I 

f^9C5r9 '®ir®’^9 1 ?fr«f« 

ft»rfC9 ^f9t9 fJT9>lC^ r9»f9*l 9sr9C^ ^f^t9 rH9C99 6/}lt = 0 | ,? 

’t«R1-'£r*lt4lC« C9 C«? '®t?t9 { ()j)ei’ater ol the calcnhis 

of variation) l dt=K. /x Us ; k ^^f99'^*fl9 (cnstant), v«|9« /* 

«ltC9lt9f 9(^9 «lf99^ts^9 ^f^9t6^9f (index of refraction) i «(f®- 

■9t5V—^99r^tf9'« ^'l9t 'srfC^t^r >2t9tf^'5 ^ «il^ «i|j>ftC9—ff9tC^9 

^^9 f9’t9Y®f??’ftN>9^ ( inversely projan'tional) / 

«t^ai9 S iuds=0 I ^Jtf^f'S 51^19^ «lfC^t9s f955tC!T9 '5(?*f 

>1^9^ 9r99tCW I 

’rr^-'2l9‘l 9^>1?C99 ( dynamical system ) 5tf^"tf^ ( kenitic 
ener}»:y)= T, vil9t 95^99 (potential energy )--V 

Olt 9^ 9?C99 '8lT9!f9 Q ’tf^ 6 / { T-V ) dt = 0 99>F9*I 9t91 

^t09l 9t^ I 

^1991 f99l99 ^^9tr99^f^ ^«f 9f^9l 9^91 9f9 

C9, ^9t9 9TtC9f5^ I C^991 ^9C«r9 9]Tf«9 99C9 

»n5 Hf^9 99^ «l*tr99^9 1 • 

><»W %kiC^ 9tC99 ^*1919 9tl^3Ft5mf^9l 9t99F ^tC5ltC9!9 

a|9F '2|^t"r I 4it9f9 9C^ Tf^ 

^rf« I t9l 9^ar 99 r99Y?«tr9f9l (homogenous), 

( elastic ) C^t9 iflV ^tarC99 99J f?9l 91^ C99f9—C9t9C9'9 99T 

9Tt9t^ 9|C99 5lt9—-2l9tf9« 99 I 9¥9tC99 9t9 «nC9t- 

* Bulletin No. 7, Indian Association for the Cultivation of Science, Calcutta, 
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(?Fj ^t!ri CT, *t»rU;<?r fir«i 

?[^fii ^m »R« 4f*iti 

Bfjifjjf^ ?pc?f*r I f5cw ^fc»rf^ ?r% 's 

^W9 «i« «rr«'9 r*(C^ fif«tfi5C9fs( I fsii irr^circsrs { Huyghena ) 
fptai?! I «5c^ c^, ?rftr? f?^ 

C^ NlW ?ni, C^ f^?(c^5 f^ff« aim 1 

fiwsT * I ^*r n»3Pt^ 

«rh—^ 5f^ >iwcf (?r ^rc^^n 'sr^ar^tc^t 

'Sff^’lil I ; C^si ^PI- 

^sn ’in ^i m\*n w «r^ i 

fai^kara ^91 s— 

Fur, to me, the fundnmentiil supposition itself seema impossible, viz ., 
that waves or vibrations of any fluid can, like the rays of light, 
be propagated in strahgit lines without continued and very extra¬ 
vagant spreading and bending in to the quiscent medium, where 
they are terminated by it.” a|rf«mi 

^CarfC’V?! CaiTC^ ^’f’5 f^ai, 

-m’^1 W’t? f^9f I 

apsR, f?¥ f«3FJlT^, ’ftp’ll ^ C^mtfilt«rtST 

t^TtfarH ^<(n ’ffinit?! m aFfcj^ aF^C«|aT I 4^ 

m m aflC’S I 

^It'dfai’r aiWW a^tCaitf®'® I ^^caHT ^ftCafTRl 

fsi^ «(ar^ aiC? I 

(3Faf»f:) 

* Glazebrook, Address as President of the Physical Section of the Bri¬ 
tish Association, 1893. 



^t5i^arff^?r ^r^rfhr 

^rw?r ^i»rf<iT I arf^w?r c^tn ‘srt&l^r ’iNa ^ar, cwtn ’14^®- 

'Sii^^ 5^^w*<f >if 

’itc^r*? I ^r«f% ^r®^»r >i"^*r «?3pR<r %? I 

cvr&l cn»t&t <cf?(?ii ait tf^- 

f^r^^t^r, ®«tsT ‘^r^rftc® f? ^f3Tr?i 

'2it^ srfti '2f<irsi5! ^rfirsi 5^fffft»ri 

^«jt5ft apcsi 3PW 

^t^rcwr-^fs^m ^t?I^ WN C*! ei^5I®t!r «ftf«t1 *ttci 5T1, 

« CT 4fnt4t ^f5i ’jRrft ai^^ ^t^tc^, c^t c»it •^f'lt^it ai^ 

f^T^C^r f^^’T ^sftt'G 'Blfsitm ; ai>R fip 

<itr?i?tf%, C5f ^W?ii C’?t5?«j5i*i ou^^ 

^r^rc’® <11% 5itt I ^%t «rf5r^l *i^® ’ftcar t2rf%5?r c^t*T "rf%»?r 
fp? «rt%¥tir ’llfir, '®|?i ^tc^i^s % ??•$ *jr«r^?f 

’fisf ’i"»ltf%^ ^T?[1 ^%fc® <11% 5!S c»i fait%t 

5rft I 

’vfc«?t«<5r«rfl^ f®f5i (?i ait w «r5W 

»i«i«% ai^? vs %’53irf9i^ 'e 

®1?% «ii*5tj ! c^m ’^fr 

cvt^rs ^tcsr f>m ^1 c^f^iwN 

i3Hsi'8 ai^ s»3f^?i «i%» c»it ^%Tf?r ^1 %%p« 'Stir 

"©^itsi c^Pmn TO %?ii<i*i ^%5^% ^\ ^tfl, ^r? ^ 

«ft53 f«« fm 9it^l «rej<fN5i ^c?r n¥i»i?r 

»i*rw<5 ositw >iw ^jt<it? c’it«(’r*fj w*!? 1 ait?iin C5lt?r 
’vwt 8rt'ttf«i, t<9r9 f*m t^r?c^—a|5F 

<re^*, »rfw, TOC?, »i<flic5 0f’rc'®?f ^ ?r«[ 

^CfSTI 



I ( 

^fi^?iit»r ^hri ^«rT 

^r5i^5i, (?pf®ic®c^5i I c^ 

^wtfsi’? ^m, -<(i^ at3i»ft<n 

^i<ifT?f ^t?»it?i 8f5), 'srf^ki vfl’i f^?»r »i"*3< 

I r^ f^«5t^ ^c^«ii ^r»ic®i^ ^xm 

C?|!f C^fs^ <4^ <2rw^ 'Shifts c^^ 

^f5 c^t^ '2r:?r®i^t5i?i 'S[^?rc5i ^gf^«( f^w 

^5lfB» C^t*T ’It'fsil?! ^tC^ I ^?t?I ^Wt 

^ ^11 c^tc^ cto ^?r^t?[ ^ 

^®ll^I C5^1 ’^fkVi) TO. ^5F 

C^!^'9?|l<1 csll 511 ^rilt^TQ ^t^fil C^ll W*fJ 

f?C^ C^ll f^35fC51 ^1 ^^[atfsi^F (.Tt*l 
’fi^*tt^( ^f? »it«rr?i«i C5ftc?p >t^ csitc^^ f^t"f^ 

5l^t5[^^ 5Ff^^, ?(f^ ‘ni^^«ttc^ ^CSF ^1 CwN^, ^1*1 w 

flTt^’ll ^mxi ^tz’^ <11t%^ I 

f^wt5i ^ ^c<i^«ttf m'm ®t*i 5it® I ’itfi^tr<^ ^»r— 

f*m, c^fm ^t^r’«tt*i1 ^ 1 r^ ^f«l^tfl?'s 

k 

t?t?( •ttfii’ltf^^ ^9f I ^]z^t ^c^«t1 5it^l9r 

*if?i«t=i ^n, ^^?r ^mz^ >si^^ vfl^ 5f?[t5i ^nn ?r%fc^ ct, 
^’ft^l =n JTff^r^ ^z^ <Tfw I 

’f’ns ^tc<i?r ^15iw f^z^^ 'srt^rfsr^ 1 %m c«rf«3 

^T<I ’IMtlfC*!?! ^«5i ’if^'® l.'siT®;! 1% 

®t^ ^t^?r ^ca^T I Tfwl ^awrfsi’F caff^i f%c?r «rff^® ^<1N 
<st^ TO5T 511 r®f^'t fHc?f.a ^0? ^faai cjr, c>it 

^aa »r^ai ^^wtata*! '2f«Ft*f ^zxm \ ^®aia ficaa 'Sff® cn 

^5iJ|taTa‘l at^i *21^1 w a^faai ^aatf^c^a ^caa«tta ’l«f 

^att*ra ®?:w ^a's ^faa^^a src5rfcat^ a«ai i 
am*! crai at^ fwfa f?ca» ^awtf5iT^‘l sj^j a^fac^i^ 1% 5^ y 
’i^tattira cvrt fawt^si?! ^^stfs atal ’sitof, ^ 

^^rat*i ai ^wfa^ta ^«it5> faatcsia a»ta »isfi^F ^f® Jitra® a^- 



p*nf I -11* w® 'iwt'f-Pmt’i. ?>itii»i-r'iatsf. tartfir «t»lw 

I President van llise of Wiscoiioin 

So long as Geolog}' remained a descriptive science, it had 
little need of Cliemisli}’ & Physios; bnt the time has now come 
when geologists arc not satisfied with mere discriptione. They 
desire to interpret the phcnomejia they sec in reference to theiv 
Causes—under the piinciples of Physics & Chemistry. This involves 
co-operation between Physics, Chemistry, and geologists. 

*:rr«2rf^f 

w®f ^3 

resist 5F»r 'Q 

«rfc?r?if’tfii 

«itc^ ^ c^-Pi f%5p*f 

^ ^ C'STff^ 

^*1 I c^pfsi mi 

7.^ 5it;if53f q I ^«(t9 

(T^p^'s ^R’t «R®->it«(t^«i fsfw^ ■«ti fm) 

3Ff5 5lt^ I 

'Q^CiSft^ 'Stc^ ’ffl'SFl ^r^?IfC^5T I ntThlfl 

^1 W1 ^ 

^ ’tt’^ ^’t?rrc^ CT, c>i^ 

’tea'll I lilt ^ >Pf®1 

«<i^?ii’i ’ri:^’^‘il ’tf«}'5’i‘i sit^rff^^f 'q 

f^»r, 

»iar«l fkm ^ f^’!W»i'®i ’"I’lmw ^ 
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^»ra «if{f-f^'®'e Tl*»Nii f^^f, 3R«r ^^1 ^t^tciRf 
^<^*19 , (?^ ^ »lf9'5l I 

^f?i^ »[Tf^» 

^ ^ c«f»r %9i 9^9f m \ 3R«ri 

^ I «r8m CTH 9%i I ‘-^ 

3p^ ^rfBC'B' ^Ic'® *T^, 'sif® ^®3r ^^c® 

’itf’i^i, '®i^c*rw ^t9 I '9^*^'® ^fHi\ ^tvs 

«sif®f^ f^f9® ?[^i ^t^c®cw 91^; ^c® ^®^ 

®t*f c»ft9*i ^i'^, <5f<r^ ^’It® <siU ®®t? ®N^ 

9t^C®CW, ’Vfcart <9^ >T^*n »l3J®tC9 I 

^f®9tc»i9 ®t’t *a^9^ ^tc»r9 ^f®9tc»Rf 

C9»t5?r5^ ^"Ic® ^<«.’tf59 

91^91 ^^c® ^rff^, «(5r99 (srsiti ‘Sttfer^f *3[^^ 
*t^ ^91 »f®J ^f^5l ^ffSl 

»r^c®'8 9t«fi I ?^c® ^f®9tn- 

^f®9 «rf^3 ^ir?® If«l?t9 ’TiCJTI a 

9f^ti:^, »H »it® ^i® 

♦ttfiic®!^ «lt^RI1 «IW fbf??® 9t% «Ht- 

fitcn ^f9c® *ttn[9 I 

9<r«t 9t"^a ^fMft ^®«7 ?i91 995? 9t9- 

®19 ♦ftfK ^^® 91 99-51 -21 ®999^ f^fi ^9, 

®999 f%«9 ^'Sim f^9 ®t9l 9?C«f? 95JC99 I C9\y, 

<21^9, «19t9 ^®Itf9C9f iffflf® 9rf9t® 9^C9 -SIS'® ^®tC99 <2^9199, 
®t9l ^9t9f^ ^99® Hitt’S*! I ®99 ^®t9® <ilt9i9, ®r9 9t"% 

^t9 9C91F1 ®m 9tai1 9W9» ^®9 I ®99 f9®t9Tt9 1^9^ 

99?99 f«9 I appT aFC9, «?t?r ^9, %®9 9^C® ^®9®9 ^*19?! 

alter 9^ 9^C® *jf9fl9 fe9f9®tc9 TfC^ ^tC9 ^9 ^991 9f^® 
»ltr99l '«nf^ ^9999,99 *'«9®8 ^®J9I9’| ®9»l 9tf«r9 

*fTrtl5f9 'S ®«5rf® 9W 99^99 >2199 «ltC9t^C9, 99 *r®9>9 ^*f 9^51 

f^C9 I C9^ '«rtf?9 ’9tC»I9 9ar 9lit9 ’t«^ft99 ^«l®t9 ®irt9r99 '999® 
^99 f99’\9 9tC9 3^5 9^91 9tC91 ®t9t9 ^99t9 9^9 '9tC99* 

f9fir 9#? <® 99 9all9T 4rf«5Rr9 f®9 ^9 9C91 iC^ *1959 



^!i®T ^^«T, ^^sT'S ’^•»i*ni ?rf?®r; 'St^ 

<?[% ’I’TOi <i«rt9f -srswc^i «itc9itf^» *« f^^*f'® 

'S'W I ’^tai 

^^51 <rfc^, ^wK ?[^<il 

f»r«ni I »i^i«lir ifft^*) 's f®|5^!f ;fft«i*l f^faf^ ^^Tr?r 'eitc^if^® 

^T?i I c»» cvcai ^r? ^,»»« W< 

'Q ^rtr^F, ®t^i ®!f®f *t*rt< 

»lf^ c^ «i?{fair5^^ fsratcw I »ii?c^ ^ <5t®i 

«r^^t?i c^i ?f® '»if®^tr?® ?t?rfci?, 

^^“Vr f5??ii*ir'iii c^t'>rr?i ? '«i^«fl^ if^c® <it«ii c\ 

*Jc’^ *3r«tft 'Sf]^ ?t- 

^Tr< ®Ji:^ ^!i"^irg r>rf^® f^tiit- 
I «ir? f^iiitc<i <2}ff®ii «2r^?f.^^*itf»r® ? 

Itc^f C^STSf 5l?f«|-.2f^f, C^t-^ ^5f ^«|->2f^^, C=^JT®T ^tCST ^f^*ftft- 

'2r^?i,—f*if^« f^'a f%?fi?:n ? 

<5r«rftr5 CT *iwT< ’i^'^Jl ’F^fi I «rt«f ’t^rs «i¥® 

^ ^5^% »T«^ C»lV^^ ^tfK (clpments) Oil sfar^ 

•nrt^<5 ’I^ar »I35W c’itl^^ (cotniiound) »|?H ':feltc^ I 'S^jar ^*»1 

Bf®I I CT »£r«rr^C^ %®«l ^'I’SI ^ 9 , t^«F C»l^ '£|«ttaflC'® ^ 

®?r®r r«1'9 '®faf 1 ^Ic®! ^tcai 

’ivfaf »lfilf^^ I fap^ ®I^«tt'5* ^®r ^®r®r ^^91 ^1^*! >!ar9 

w«ti ^ c*i, ^<*r ^^515?^9i fsr^Ti^, «i?> ^^'6 ^®®T I Tr*r «?c*i 

CW’^ 9t9, ^9®! '»l?n «l®3^ «lf99F «{U*t9[ ^t? 

•Rlt^ *IW, ^1 ^Jlf I <it?t91 ?r»It95( -rr? marm «I<fJ953 ^91- 

C^SI, 'St^tQ ’l^vi 9»f9^ «l9»f9 <1t^9tC^*T I ®sr9r-H»^s 

15’® »i’T*i1’8s efc»i9 sti s^t*rfr9«f ^ I c*i^ '®?r®r f^f'a 
»ltr»r9I, ®I^*lt'S« «FC®r9 ^l5st ®'89t9 S't^l C^fT uq^F 

«rBtq^ 9Pt9c*i fsu *iirr< ®^9l »rrf»r»ri 

^ann C®t*? «t^? ’5J*T *1tf<9 »R^ *1?^«^ ^ <1t^9l »fl9F 

lfr?hr «WC3r vK^ 9i<1 <1*rt<—CT\f»f9F ^1 c^^f’f’®—9[^91 «tflv I 
^^«rr*T^tm f^«itc*i3f *tbii ^^ 53 : »rtf9® ^c®c^ \ »ic«r 





(«5 hk I 




I C»|^ «2lff5 

c8t%c« ci2(%<i^ ^1 ^ 5r^«i ift?fc«tir a ^?i<r ^?fU^tcw 

'st^t'Q ci2l%?f ait cef%t ^iC’t’Pte 

Br^«i ca|% i ’^tai ^c?i¥ ^ f^?r 

Ct, 01^ (Sf«tt^?I f^S 

I C^fif 51^1*1 ^?t< «8rtC^, ai’?^ 01^ 

:rf^*l oi^ fsifai'® ;rl^c«f5 ^*ft- 

^1 ^?»f'®s ’fft'jpi 

^1 '2l3ttf‘r5 '^^'% ai?if<i 

«rtc^,—01^ i2t«rf«?t <2tc?f5i^3r?i ert^? <2i^?r 

c^^j’f^j I '5{^'9 ’ift^ttr f¥i? 

mt. fstfal'® «l?it® «l»l^’«l] fsiat*! eff^^ ?ff*f 

5^1 ^^c®f «if5c?(^ ^t>it^f*i^’r«i ^%^fm ^<rt< 

I Ji^Z*\ ^^5Stfs^C^?r n^t’SFt’TtC^ ’I^CW 

’ifi’Pl I 

(3p5r*rj) 


01^ car, cmc^ 5fjtc»rf^?tir ^z^ 

I fap^ tt^?r w^rW^i 'q ntf^’Tw 

Tt^ ai<? c^ J\w Sl"t^ »l?*«rj1-fff!r «l^^9T »!a|« 

tftsr ^lltiltrap^ ^ 'Struts' I 

ai«tf^ ^fif!^?it!r W’T ^r?i^?r 

^ft’atciiar i oi^ c^Pt^ aiafi:?( art?iaifir^ c^f^attf^ >T«fcaj 

C® Olt 51'VJ ^Z'^^ I ^'hiarf?!^ ctf^aitfap 
apf^ ^93*1 ^ I ®l^T afftc»l5r CT, 

WSl*!! VHR «lf5 cause's ojap^ an<^ ^*N1'5 a?^C®r apt^ 

a|^«^ ^ artfilCaiJ 9? I 



* 

«icsi^ ^itH^il «r(4M vf’fw 

^1ii5l ^tf’^ic®!^ I ’iw ^ c^i^'0 3itai *f^ ^mt 

>i<i3^ <211^ 1 

M?? 5ii^ w"r 

cf5? I ^tik ^^<r c®i\c^? ^t®[ f<i5? r?5i 5itfii?i r?W5t I 

^3f5?r f^m I «rf»r 

«if<nF ^'g! ^(^i^?f I Bflt^r 

^<!,^*lt^ sUf’l^ I 

«<i^c«l c^f«il ^t?i1 

??l I I ‘il^tW'Q ‘il^ 

a(»r?F I l?.s|*fC‘^5 f^rC^MC’t ^f5 C^C»f^ sits 

I c^*r ^^f5 <s\^^n r^c*t^ *fc’«r^ i 

01^ ’J? ’^‘f ’41^ 4C5 I 

5(tsin?I 4^ 4 NICI *f4 ’It^l f4^ C^t^i 

TN ^%VS »I4 ^t?1 f3^*5?lilicn «ff^l'® ’ItC^r I f41 

^^^1 CW I tt4 C4t5T ft-ar-r^ 

'^a?^ 4J?I, 'St?! ^^C5 t ^?.si»ft4^ C4*f ^f5 »!ai^tC4 4H^ 

^'^?I1 ^ I ifl4W 4tf ft*'51*r4 ^4 ^tc< «Itf45l 4C5r, 4t^ 

^?-31*rt41I C4*f ^C=5<? 44f5 «lir 

"»tf’«r^ ‘!ttC4 I 2?^r«l ’3,?-^*f4 mf^rfC4 ««rtC4 

mn ^tc^ 41:5 c*i, ^ C4*r^?( ’I’l'stw 4 H 4 

5^51 ^%m% ^f4t^ c^, fS45!'5(:^ 3t-5("f4f5 ?ir5?itrf, 

mim ^0??! 4t^?i ^1?t4 >i^fJsT ??[ I «i)t 51^^ 

4T^i #t-ai»rt4^ I 4tc^^ ’3L^-3f*r4 

K\f^^ m I ’taiw? 4tl*l 'Slfs 5ikf?f»l^ ?[’tC4C^ 

'^l^, r^l ^-si*r4'Q C45I U!1^4in m, '®r^ ^ff^'« ’fl5rt?^4 ^ 

m;% I ^^4 «ii^i5<i >53315^1 ?itf»r ?itfH 4tf^ ?? 44< 

^t5Tl4 ’If®^ «1tw, 4t^t?l^ C4t5l'8 4*1 

4ftrfl ^ I ^r? «W 4?I1 4tir, 4t^ ^C8T ^ ^ 

W3I 4fH ^*r4 W»I ^t^il I 





( Of t 






at® ^rt’t nt'lc-»ftr *fw?r »ti i 
*hr I aitWf «»• 

I »<lt ft:? ^ Of'fiSl .«rt?3p I Wttf'Stt»f cej’Jitai fs!?ft® 

I ttw? 1 «<?< ar^- 

arf’V’^t'Q ^^cs( "r^r tc? i 


5^ I 

airsstaj'QCaT C? -^Wai ’I'Nfl art’s, '®t^f?’ti:^ 

f^’rtl^ N®T’t ’»!I1 ?^!rtct I 'SJrtar car »1W ^r-SFuft ffjfftct 

'stftt?? ^ofS I ^5tc??r aic<o f^rc’i^r (Rigpi) uqfs ’trfcsrNtrt 

(Ciinopus) 5156 «r«ftsr I t^fg siavar orhivg «rt'5t?t 

arvai cfcH ’sr^rfH^ atfg i 5it«(t!r‘t®8 

ait^»r f?»ltc^ ^1 m 511 I C^siJrt ^Ttl aitaiJt?! f^lfif^ 2?^C»r'9 

’®iri I CTt’f CrtW^«f ^tC’I'hF 

m ^5^ ^ci, c»!^ sT’vcai? ^firart*! t? i «rt'^f?ar 

{Auiaves) i>5^ ar’S.^lf I «l*ft<\ aqfcsrt® ^rf’t 

’jfrtftc'® ^’^c’5 ^'^5if «if%5rtf^ 

^ I ui^^l/fC-rtsT i£|ar? ^Itcsifim 8fe& 'BrtCTtap atf® fSai^ I 

‘fl'FCi «rtc®ltct?t2{f® C’lCaFC'9 >>«»,ooo art^q ( OTTBujar 8«»<» 

^tC9lt-« ?? ’tajsf ftaiTcar affi f^ »8?If<t ^’®1 

t??tar ^?1 »rta(It®t® I v«l'® C?C*r rtaiv 5psFcaf?r 

arwi »I«t ajar? ^JtC5rt<^»T 5f>)Flf I 

^1^6 ffc^tarir c5ijtf®s *tf^ 8,««. + 'ertaminr ^ ^rm\ rare’s t^fl- 
I 4’tC"! ’aSTS^ ftrttr? ^IT'BI ^ '«*l fft ’It^fltct I 

5i^af t^C’S cat aftCTt^ t^C’®Ct, ®tt1 ftt fft »rt? 5rt^ t1 

.t? 5rt^ I f3[>rrc^ ®t«Etc?^ «rtc»itr:t? ^ 

ftrttct? ( ^ -I ) ^ tl ‘2lt? « I '««l asrtfSF I « If^ f^rttct tH nCtF^ j^lifaT 

^^,..t. v£if? tTfcsrt^ ♦€,.•« 5n(tsr 1 


* Iiiteneity of light varies inversely as the square of the distance. 


I 

^rt^n:*l^^F 1 ^«sp»r • I fif'si ir -1 «Trwt’f-’»f^ i ^W9 *fftrfhr 
siwrai? sii<n 1 <2f^^ ifc^ 

^W3i I CT »i5i'^ «f«N 3nt^^r5^«?r ^»war 

orf^ti^ ^t'sfi ^n, sii^ ^51^ I ‘flTO ar^ 

r5j§?itt»i^ ^Wcir^i ^'5 |f% 

I f»ifii?t’i 5i’>^5a’qw5 ^9^1 ««■♦ «i I 

srirai’wc^ t^f99ti>ra *« ♦* 

kb^\ \t fir9l ^1 I C9 5^V(lW 

®t?1 ^r^fc® nm ^t^C9 C9, f’lfT^t’l ^*15® ^tsRI1 « ^C»!t® ’ft^, ®t«5ti 
fifC’rsi ^^C® *I®^91 i\f ®t’f 9>Trwt’lt>I ^c® *r®9F?ft t> ®H 
«ltl5|’f9» ^1^91 ^Tf® ; f^f99tW9 >o* ^^C5T f^I’tCSRT '&’8«»II 

«il9? 9»ltWt*tti’l? sitafl «l®»il9 f»lf99t^ «^«T 

®Wt?9 >r«tt3FCT-- X n^iriKX U ^^®, 

>« e 90 a 

®JtWt’lt»T, f»lf9?ltw^ '«tt^T| «>♦ 'S'l ® ^8«^v '©I ^f9^®?r 
^«^9| I ^5|3r 3nt^s^f5^l®9 C®t5?'Q f»!f99ft>Rl 

®t?lm '^csijfl 4® ^^® 5^1 I T^lfil^fl ’I’^tCW 

^«55I®^I ^^31 iil9? C9^»!t5f 5r^tC<1V) CN®5f '2J®tf^fii I W9tl^ 

c?f'®®rt»T '«TtW sitar u '9«i ^r«f<^®?r ^sgsr i 5t*i^ ^§^1 

^ I ^r? <49? ®JtC5^t^t9, PI%tC99 

®t?[1 9^191 f»t^9l’f ®t9tw 9«tt3K9 'Q«| '^C»IJ 

9t5^ f9»59t ^r®9tar ^ '« f9’9?lfH? 9^11 ^f^® I 

'Sap ^ f^lf^t^ ^IC^’VI ^'i 'Q«l ^f¥<(®9 few I C9 ’RCT ®C3P9 
fife «»f®"mf% *lt9, ®'«l^fe9l *49? nm ^9J9f9® W®^l 
*>< i<|^< >8lFlr »4^ »!?9JtC^ >"> fe9l ®t‘9 9»f9C3I fe5tC?9 ®N ^ 991- 

aR9 81 . 49 ? >®4 99 I «4^C9 9f9 f9l9*1 *49? ®TtWt9t9 fef99tt99 
ttW 9filf9i 9^, ®t9l 9^ ®t9TJ99 '§^91 t!f*? '®ICW 99t*3i‘l9 81 *49? 
>«8 'e«| «ir99»®9 9^® I «r^9 r»|9l9l 9Tf®t®T, *4^ ®aF <319 9919 

99W f99l ®tl9 ( 95 c9j 9 C«Utf®: 9Ft9 9tC9 ^9i9 ^®9 91 »2tC9t599 

991^^ ) 9f9fl 9^91 9tC9F I «4Wt1 9ff f9C99 *49? ®JtC9t9t9, f9f99tC99 

♦ STVar 9t99 9t<91 *999® 9tW91 




I 


I 

f^'2r?cif?r 

'StTS ^^?ii I 

«lt?'Q 09^5 ^'6^11 I .^*ftW ^3? -Sl^ W5?1 '®«l 

^55i5f I i£i^ ?5if»r fir?ii ^t-n »itf?r ct, 

fill’tq ^ItCSJt^t»I, r»lf??ltl^W fi^^fe^'51 ^Hm ^si5it9 fill’tST 
5«.'1 *f'® 1 It ’ra«ei»I ^^"5 I C^fCTf^ 

.v\r tti% ^tM r.^, nifJ^^cani 

'««l ’Blf^l^ I CBfJtf^f^? ’tfsW 

c?r^5itc>i^ >it«i7 M '^‘1) 

^131 >* '?3*i f\fn 

I c^t« r.^ ^t?i»tc»r 

fw Tl7i 'apt‘1 ’ll? I 

ifl’src‘1 CT, «ii^? »ifa«<tt^ ^(S I 

5^C*F 'At ^^C3f C^t’t (Ofc-ullation) 

f% I m 

3FW.5?^ ^ ^r^?I1 ^p! ap^sT i£|^ 

*tc?r 5?^coi^ ^1*et^ 3?^c^ ’if^i’f;^ i jfwar a^k 

^ ’I’l^ai^ltl^ «1^1t5T (conjunction) iSffs^^rfTr 

pflW«| fill^tCM'S t^H ^11 Tf?l I ( 

•sjtTiU’t i2r^5it=i ^r^'$t5'®iT cir^t?i f»irii?r»! 

«ctf^51 ^tTl) I ^nt ‘^1^? ^tc^lt’ttc^ 

'@«59ii ^c® tf^ ^9r I fili’f®! «iTf'0 ^1 

I CT, ^c<i7r ^5tc? I ^irf- 

cinr «it7i^ i At <2f^tw?r ct 

cTSTii '®t?i 1^ c^, ^fiiTitc’T?! fifer ’(fwri 

Ttr'9 ^Mai c»i^ ftfn^ 

^fiRtl ^t?5l f^^7lt(»l^ ^t»f «rcw 8lr 1 ««| 



I ' 

«8o'®i I >m«>'»»'«*i 

II ^t5i f»if^?itc’T5 •,• • t X 080 

8^>‘»,«.,o*« VQ«| ^r«(?p;5?f 1 a,wi*l f^fii^lt*! f^sfin ^sfl 

r^C’Isi v£l^? ^Jtt!^t<1t>T 31^51 1 ^?rt^1 

^5'a I 

«(fir?l1 3F«?[1 ^^,3f ; ^JtlJIt’tt’I ^} 

^\,o*o iifUK «<r,«*. firw^ I T^'^^ 

cn, fflt-nsi 4^? '^Ttn ^1^1 

^sftaKsr ^4* »il^? ^04 >g«i I ^^\gi 

w c?f^c^ ’it'Q^ii ^t?i 

C^nfsf^f nf'Sl’f*! ^bo'-'fsrsfc^ ’VHlftClst I 

^Jli>i?r >itaf f^r^l I 

I ^jt^t^tfcJi^ ^??i i2tN b* 

’lara i£l?l? 3(^^p 5|f^$ ’Vfirr® 

I ^<i% ^c«ft?c?l ^Jtwt^l}’! ^ 

f® ^<<1 ^ff^spsT I ^Mm *rtf% 

5ir? ^nc5^HH 

en^5tf% 5^3i?tr»r ^fs 

<2(5'a ^*f3l5H311 Si^ cmz^^ ?Ft!! J 

Vil'$ iSt^pQ ^f9(^ CJJjJi’} r^ 

I 

(i)^ ^^t'S ®F^<^ *JC#5* '2t?r5i siTt’t ' •f^ smaiiT a(C«rj 

^f51 a c^Fitt c^t^ si’var ^tc¥, <£rc^^^ 

5r?ii’{ 1 ^it?:5!t^ti:3i?( 5it?i s^^af c^ orlti ^ 5«.»f5 

« oit^ siJt’f ^’par sit?, 

W c^ 5<^ar 

<2ic^j’pf5^ ^jtr*^^tc»ii( '2tt9 I ^?tc??r «fc®j^ 

5 )?^, ®t?ti;?!f "(f^ «fT?[‘it5i oj'^'®, oit5r?ri ®t?rff?’rc^ 

; c^^3i f»ir?!ff3r 5ivcanf »if^ ®tTfc??r’t^, 



I 


(Oil ^ I 




«itr!R I 

^f? «ii^ ^91 ’P^l 5RJW 

cajtfeifit c^i^ «£rcfr«R ^ori 
'®t5) ^ f»|5fpr (?r ^[^^ war 

<2j^t'« «r^'h9 i5t^c?!r ^^p{ ^Rrt8 

^«>rtST I '«TWc?i!r nf^ ^r^r^i ?pw^i «r^w «itf51 fw 
^ > sit^»r m ’itf^c^r ^tnr?r 

»r^ »KW m I 

uit «r^ti Of ^jt*rt?r ^f?rf^ ^t»r, 'st^l ’itc^ ^ 

'BTNttwa fm ^^mar cvrf'r^t^ f^if^ 

5tw sn I C^T^r ^ f^fl^‘ C^t^T'S aisF fef 5 I fwH ^ 

nfeitui c^ «rOTrf<! 

5«, ^irsr f^wtcsnr ^I’tt^f fwfJT ai^ 

sr^ CTCQf ^c?r i 

551 fh^Tm (?rc3r i 




( ^ CTili’t 5r^5tt^ I 
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ATOM. 

^ifsiai 'Siut vii^^ arf^rc’^^r «(ta«ttir 'q 

^951'? ^ ^5? «ltJTil1 

^ «*ltR^ ^itar w «if5T?rl 

'Q ^f% I CT ^^t?r 

*itc? ^ ^rWc^nr «fT!i«lt«rf^?r i mj 5rrt3i?r (component) 

(particles of matter) C<R ^ 

’ll ^ ’Itl’F I ^«n I ^fir 

C^ ^'« ^111 ’ll CqH 

’Tin ’ll! ^’llt’ni <il^^l <^^*11 ^^1 ’IWf ’rtUT ^11 

f»nrrci C’l, CT i^CW ^1 ’>1'N^*1 '*ltcii ^T^fSlrt ^'5t«fJ I ^ 

^ cvfsi 

^c’l^ VI ’ll I 

Vim »PWft^ ( ll>eory ) C^^af ^^Wffsw ^t yi lflfiyc^ 

^ttprtft 11^ «ttc^ ^ *115^ CTO fTOiJl 





ofl mn I 


I 

5^181 ^t^<n I ’f9>rfi c^ f^ 

«f^?f 'st^i if^r® ^1 f^?ji*i ?Ft% ^c?, 's 

^C?r «l^5? ^c?i «ft511 ; 

^5tir ^<5^1 ^f^?ii ^51 5|?ft^ <s\f^ *iU^\ sf’iri^c^ 

♦itRr 5(11 

f^% (2tf^?tc^ r*^W I 

^fif ’ffiaitic^ ^faifll 

^ ^’t?it<r ^nt I 

iH^^tCST ^<*^1 ^fm ; f^l 

^551 «rf?l (7f ^ I W 

5Tcs^ I ^5tc^'Q 'Sft^t? 'st’t ^?i I 

c^^^i^rtar 

«l^rT 'Si’lt'l {experiment) ^litl CT, CT 

^if^^TeiJ ’lf^#t'5 ^tf’lC^f^sf ^t35l 

^f^5 ^^31 Tt^l I vfl^ ^ 

^^3r ^t^fr?C‘^?r 515111^? sif^r 

*Ri=rt^, 'src^jc^ •sr^i’*? •st^ft*! ^\z^\ 

C3f f’Tsi <2rsitf‘i'5 i 

'«r»it^ '®t’r 5ri~cfH 

«iwt^ f!^^5rt?^^tc^ I %m%,\ 

( electron ) ^1 I ^TC5il ^tC^T *lf^5tsf!t ^tC^T, t^\ 

«iflr3r ^91 

^Itl (conductor) 

?il![?f 3fc<a <2t^t? C5li ^51 m 

'STfl ^5 C^l% ^*1 (l*i{;h potential) <?rtC^ <21^^ 

f^. ^ «lf9F|9l^ C^n ^*ltW 4^f5 ^tilf m ^9 

^t9tf?’rc9» oi^pfg *inar ntf^m *ltcai5i 4it9 

•w 9t9; ^taifer ^ ««r ^f99l ^ 3f?i^j--9t9tc« 

^t9 «?C97 f9«5 »ltai ^19, C9»t*t9«l*t ^fill's ’ll ^--^t9t9 *lt 



I ^^>5 

’‘ft*!! >2Rt^ ^fws c?'e?ii ^n) i[^c»f >P*l*f?irc^ 

0)7 ^75? <2t7tl5 017 »ir?I5t^7 7^5 ’lf^5t«1C7 7t%®€rfff 

(£mflS7 I <21711:^ 5lf5i^ 7t3 

7f«{7 ( liigh polenlial ) ^ r<\ I CHCffT* >2|^tC? 7t%7 

»«7t^ ‘2l7t« f^7?l7?l -S}7f5« If^ll 0|7f5 

*fr?5t7C7il 7ttl visit's ‘^7 071?) 7tC^t7!lf7 m i «t0?l »!?) 

'<ttf^7^t 777t?, 7Ht^ <ttfi?7^1 7H5ltr77 7^7, n? 

7t^TiI 777t^ 7t«r oi^3i^ I ^T;5t7 Tt?) 017f5 ^sit® 

7tC5!t7ilf7 7*1‘'3t’l? 7tC51l7 3l'esi*tt7 7r?|?i1 >0^ ’tf«5t*l7 

7aP)?) '?ttC7 I 017C«| Ol'l ^ril^5it7.3 ^ 

(c-om-iive) 7t!F1 C«ri?t^ 7t^51t7 T?«» 7^- 

®tl7 ^1 ^t^5l (coinpoiu'iil) 7tC7t7 (concen¬ 
trated ) ti|7f5 1^71:7 ( focus ) 7tr»l51 017f^7 7t^7 I oj^ 

focuBOl 0177'8 ?{Tt<5^^^ «rt^ «(?(1 *51^1 ?fR 

7f?[^ 7tC7 ( becomes iucuiulescont) | 

?r8r *1^ C7ts) 7ltiT ^?N 71 7CI7 77 

orsutc^i Ttf^si ^tc’f 75tn 77 0717 ^7tni7 

7tt7tC77 7SI 7f^ 7t% «rtC7 i ^?tC7 ^!7t^C7 77:7fC7C7*^ 

C?1j ( pliospliorescent glow ) 75|t ^ 5 , 7777t7 ( phosphorns ) 

7t77 Ca|\r«17 ^Tf<f5 7<^ f77«| 0717 7f37j 

7tl7 I ^7K f7C*fW 7^ 7tC?[tC7?r 7f5?I1 7tC7 \ 7^ 

* 

7tl»ltt73'e 7f7t<I*l 7tPlti:7?l 7t5 7^7l3r7 7^71 7f? <7t7 

*firt< 7t 7f^7t7?[fH m ^f7?1 7^ 7ti:^T7^f7?r 77Rrf7 717 

7t0 <3^^ 7r9t^ 7t67l?ff7 C^^S^tC^I 7tC7t7^7C7t<f7t3> 777 

<^70 77 I 

p77 71 7f\977f7 (eleetrified ) C7t7 777 7l?I1 01^ 7tC7l77f% 
^I7f^ 7^C7 *1117 I C7 TlW ^*1 fl7 *17 f77f77 77 7171^7 

7C7 77 C7, ^C7l77%7 7771317 717*17 ^7l71^ ’"TlC^ 

71711777 ( negative ) 7f^7 7^7 717777^ ( elect rifled ); 0171 ^7lC77 
7r7 017 . ^r77 C7 ^7171 0l7 C7C7i:7 7lerl7 710117 7ltC77 7l77 
^C7 777 7^7 I 777 J7«777^7 Oi^ l7’7;9l7C7 7til7 7l5 7017 
0re7ll7 • 7171 " 7171^1 7f7ft7 7l77l C7®71 77 777 ^t7 *t1C77 





^^8 I 

(ether) <4^ rtfrof^r ^*rf^ W. ^ 

«W^ ’aftra ^8^1 ai^^»it¥ ?[ftraiir.-« 

( X-Ray ) 5»tW f^^T*5 I 01^ UW-GT ft?f1 ^WT '0 CT 

’itft'B «rN '^tTc^ i 

(negative) I fV\H ItnnBe) 3#fCW 

»I^ (^flfr^ hydrogeii^?[) C¥^ 

jft aF^<l>R^9r «^?rcT? 

f^>5ni»i^ iqcfe '5t?i ^c«^, CT r*fc^ ifiJc^i^ cnt f*rv 

f?ci‘ff5c^ 'Bt^ ^tc»r0 

'«rf5«i «iti^ I ^ ^f5c»r'« 

«rtw I f^’fv»r5i •sTtei ^i 

^C\5 ""rf^” ^Vi I «<i^f8 

iffart’f^ <lC<r |f55| ^ ^C'B apTN^ 

•ni^” ^ i£rf^?i •srf^ 

^^rB «rft^ I 

•y. 

^^51 «lM f^'^ im^ ( mass) 4^? 'Bf^*^ 31«f>t?r 

( electric charge ) «ltC^»I*l ’t?r*»tW?r ^ ^ 

«l|^ «f^ ’ItK 

(matter) :fl?fCTr «lt?Rl ^Tm »2rM« 

^ »iw 'SWnr «tfarfm ^*(»rf^ ^ i ^ 

«ti[J. J. Thomson cir<rt^Titc5si Of (?rf5T ^Tsc’B '®f^^ 

'Blast?! ^ (apparent) ^TflTSSt 1^9 I ^ ^ff 

11^5^ CT »i«i»ti?j?r *iflpitc«r?r ^«i?r f5i'#9 aic?, (?i^ ’aw9 

( velocity ) ¥C?I I 'Bf^^ ’Tf^ 

^ ^ «rW>i »rf<ff; ’?'B9tt ^C9i^^c5!?r 

’^srhitcT 'bw *tf?!*it5i ^?ri <110! 1 wi oi^ 

^|c»i^r!t?r 'Jlf'B (actual) «rf?r5CT?r ’rf^'s wf^ ^^9 ^^rf^9f>i*W9- 
IfM ' 9f^'B t t 1^ f»P11 ^^91 CW<1 9t9 «t9l at^»r ^91 C?91 9t9 CT 
aF*ft ^Wt*l I ^C»r •A'^ >A^\ electron^! »RW ( whole' 

muss) ^9 »l9>t9 iff^'B «irBJ9» eleotrona|9 9|f9«sr 

*1*1^^^ "W^ ^ 1 





tC9!^csRr 'Si^s ^f®if ^^f[^ 
f®^ »!^c?r-i! «F®^ ^ill® 5^51 ^fc^, af^ »rft< »i^9 «iwcw?f ^«f^.ff?rtt 
«ilC^CSf ^fm ffstc^ I ^9f5l»t9f ef'5 sTfilt ^W^,*T ^1 

fs^rni^ e?tMcf *T; ‘ilt CT tW#,?! ^ •ItK 

’ttRIl?t^U5|!^9I5ltaj C«PtW<i«V 

*F9f ^?li’l»i 

vflt ^T^S|1 3[|?f a|5I?- '«ICRC^« ’fw 

^tC9 I ^ttw 

^ai»i?i ^'QHt'a SIR I 

^^nn «iT=?9’P R »l’P5| '5it?i’S#t5 ; 'St^K *tlf "^JWt%- 

aj’rt®^ 51^(1 W '« 

5t^?(i ^tcHfl^rs^ ^r?c® ^tk^?r ^f?c® 

'it^i ^t»ri fw8i ^ ’qt’j'st? rIi hb ^1 r ^j«f 

®t^C® ' rM ef?> 'SI® ‘Sf’flR ^VJ- 

cull I 

««^3I®S--”®Tr®®J^^” 4^^ ^^tf5 «It5?tR<T W *^»tl*( 

C«lf<f ?S^C®R I ( niiijrnet ) 0)^ ^®« { peculiar ) 

C9it? j eqt pc^i^ ^Fffc® *lfc?r i 

5|^9T pt^ nf?l«l® ^nic® ®ft?rl ^19 f*F^ C«1>R 

511 I ^ ^ ‘fli <1*^ 

pw?r mhi (mHff»o‘'scui; ^tc5i R t^tc® wr^® ^fnm 

^tlC5 5fR 511 C«Fm«r C-i^R { soft iron ) »ff^ 
'■rlR't ^5 SJ11 ^'5flp«i pc^^ »i’n*^c 4 <lc^ ^ ^irtf 

®tf^® '21^? ^r^C® ^tC5F C^^ai ^?[tc® pC^S 'T#>rt^ 

<rtr® I f¥« R fsi^^ itc^ »f?if^?l c*re«l 

(SW^ ^til ^tvn c^tsi^ cn)z^ pc’?! <pt 

tfl’fw csit^^^c^iff pc¥^ «r^ '2ft« ^ftic® ?^c»f ^CT ®RI 
5P?f1 t--(^) C9ft? P’*' ’^•1 i^) 

C»itw<5?- 5^'^'C^ ®T3 af?f??l ®t?t9 5l<fl f??l1 ®Tf^® «r?rt^<fl5«Rl 
^*ITR ce|^«^ pc^ ^ffl® V?rfc® ®Tf^®p¥5P?rl (electro- 









magnetise) ^ CT CTf^r^r C»rhsf ^ «t?trv 

^ electromagnet, ^c»| i larw*! ^fm CT 

^CIW W«r (natter) I 

*t? *mp>ffl fjsrr-r ^tcii 

^C91 «it^ I ^5TC’t»^ 

^>!W«! CT W^ WC«^ f^f*l 

^«n ? c»it*r ^ ^f^c? ^ftr ’i<i»t?f Tftfc®! 

c^ift *rfti I Tf? c^tw j ^^ ?«?n -s 

^ttrt^l wh c^’t^l «f®i f?w sm '®t^ 

^ ^1 ?rt I b?5i^ c^sr c^t«rf^ ? *11 ^ 'st^? 

i^9[ ?" di sF«rt?r ^iT?>fi ^f?rc^ «if^ ^?(1 ct Bf’tc® 

W9 W< r^ ^c?r. ?—(>) (0 's 

(®) ; ^r#(^ wt*r«itf5's «ifTr »iewfc’r uimtw ^fs ^9 

^ f^!Tt*r <si\n ^^fm ^ 

^cs ^Tf#!r »if^'S «ii^ »2r^if 

*fTrT< 3^9 (?1^ CTt^lTff^ ^T^CS[ «lt3 Offers ’Itasi 
^ 5t11 u»^ <trta[ ^f%cBR 's (?rtar?itf^ ^tf^l ?rfir ^ 
w of^fi ’t^r c5FT5f ^’ftcticn ^rfit 

¥Jr5s’fTcara 3i5 «"r ^?ii fm wmiMS oic^^tw %ff^l 

?fe»f ’ITaite’tF ^'®9r ^?rr?i 'QW^f cw^ Ttf 

WWff C^1fi*f i?! I ^ftr Sfi 

^ ^t3^1 'QSfSl ’PTH ^ I 

(?i^?ir*t ^ 3[9 5tl; 'stn ^tff^f«a ’ftrrc^? 

^ ^ «ltt^ I '«f»r ‘ ^‘ti ^ ^ sn, ^TC"^ 

^1 ^ cwf^ nt«?ii ^ 5111 «f^c^ 

*Wc<^ f^3*rK cBzw t^-\ ^iW'sr^Ttr «r^^t5T Tc?r t 

«r5'lWt< ^ ^^C»15ll 5ft sttcv I i5t^ 

^c»i^,5f arg^tiftflf ?fci[ ^«i, 5ifir ^ '®t5l 

it^»i f^*rK ^ifrs 5ft I 

«K5Tt^ c?f^ci5f CT c^ c^ 5n ®t5rf5F c>r5R ^c»r«t5 ^ifirsiW 
¥fiRt?r»pni 53vWw ^’i ¥l%fl <rfW5ii «ii^ ^ tcipsT^ 
fnw^ (nr8t»T v^*i?t< c^r «2rvtc?r 



*ft'8fi I CT ^ oiv «f?c«r!r c^ *2r^?r 

irf^?r <$lt ^Sf 53P fl|tC^-r:iiafT^ ^ ¥ft?[t!l ’^tCfl 

^’ft?n c»i^ 

^91 ’i’(f«^T5fc?r ^cn ’itc-rs f^r^i •|<rf«t« 

<rif^ ^ I «rii"r tm c^t5i?ii’t ^ 

^^1 ^ C^Pfsi >£t’Pt9 ♦tf^^ cwm 

*ifir^K^ 01 ^fg >i"'j*f?sc<i ^<s 5aptvt?r 

sT'asfhi fw^ <fff^® ^ I ?tfir m '« <sif^w ^ ( continous 

nnd frictioulcss ) ^^csr ®3Ft^?r ^ ’ifsc#® 

^Rwvfsf oi^? ^si^u 

C8(% (system) «2t«® ; Ol^ift 0|| cat^ Bf^’tiftC’f^r 

«i«^t<s. ’iv»r c^»r5T 

(2fr®'^W^ ’1'® (eontiiuious aiul frictiou- 
less) ^ ( medium ) ^<tt?r (' llier ) ; ’ff^ >1^3? I 

f® 4^:C?J ( X-Ray ) f’V ^f’l^fC’f, '®tf^5 

^51 »i^sr 'sr^rftr *rf^ (energy) ^rf?ii ^rtc^ i 

oi?Fgi r^c«r^ 01 ^? OTsi »ir<(t?r*i 

C^tsTQ 0^^ 'fi 'Sfc^ 5[f^ I ^'S 

«t«ittc?r c^t^^s’f *iK^i mt ®aitr^ ?«rfc?i?r ^KJ f*ni1 «q^ 

5it^ Tf<i^ <rTc?F i 

^W^atomic coiistilution or continuity of matter”—^«ff^ *f!t- 

ait^l,3 ^ «f^n?tc<5 c^ oi?F^ %!! fi[»r 

c’fsr I «r\p<iTrK ct amt*! 

CT ^fisttivrsi ’Til® ^*11*1 iP\ I • w^’tTf’f c^ ®t5?t?r <*f*rfi 
«f® c^ ^’*rf?r 9^c®t oi5^? ijsrar er?W<»itaf 

T»^®st Tr?n ’Tjj® oi?it 01^ ’if^r® 

•|<r^ 01 nl^® 

®t^? 'SWI ^ I 

®t?) ®l?Rtl'Q r® »!^ ®t^ ^1 I OPR V«®- 

®f»I aR Cjftfl-ST’T® ®®¥«f9r %Q^J{ c«l*l^ 

^ ^ I o^-^fifc® cm c«wr^c®i ^Rft«i to mfH 



(«f 


(clinii'fii)!; {Kisilivu electricity) 

^C<fj!l a|i?^si CTSfij ^are| s^ff^ qjfc^ C®>(fst <<'1 

( central elitctric eljiiM^ife ) 5|r^C3f ( negali ve ) 

«l*ISt’l?r C35% «{fC5ft5Stl C?r«fC«1 

(Cliemiciil i leinciitg) «|*$ (proiicrlies) 
ftf—C^5t ’^rC^ r'P’fC’t ^T'8^11 I 

%^<!r 9tf«i jii I 


I 

«ts ^(5 c?r^:« ^i?i I ’rc3r?i >£it 

f^c»rt I ’if's^^tl r?<! «. 

’VfWS ’9t?n ’It^® I ‘fl'l *T^W I Iflt 

•SJta C^ 5? '« I '®IC*tC’P (.TfNatC^Jt CT, 

CT “«rh0^a’' '6i*ft^ fM*ia 

C!t« 51CT ^’f's 

^ I '=iffap <if^:5 ^?i "nl c^iHc'® 

*it8?i1 ’ita 1 « *151^ «i«*f ^®f5T®s m *11, c^*i 

c^ ^api^ *(C*(J f ai ata, -'ftai - '^itrfitwa 

nf^C<r ^r*pai ’1C'? I tja <£11^3 ^ti< fap ^^*13 c*r<fi ata ca, '2tt#la 
^^C’s ^ca c^fsiai ’if^c^cw, '^it^caa fanft® fac^ ^itcaiTc^a 
<£itj^ <rfc^ af^iat ^fs^^ca at^c^ csii a^fac^ct? i *Tf*n 

•lftan^'lc'5 c^^iataca, <s5«l*i^: i?<fi-fa»ac«ta ic'ra ?f^a ‘a^^i 
af«ntc« »fla< fa^’la®? ^capa ^fa^ ac*ra f^ac*ta 

v¥‘ af^atc?, ^-fa»a‘i aj^® f^ic'®^ leap ¥ 
^tca *111 





C^, fV ^05 5lf>?¥ 

*■ 

«r^T?r «?^tiif 'Q 'BiNrcajs? %p[ di^i ^c?r i «nrfc!r?i ^?ii«h 

{«!ui)on) »rm «it^ “C” «i9rtg ^ 

(oxv«ren) Hm “O” «lf%C«f5? *7f5’® 

cOo 

»it^® ’fitw?! 'src^si^ ^<3,—^ ^ \ '«^%c«rs! Tr?Jl 

I 5l?«i CT, 

CO 2 3j?i I c:o,. ifit»fc^F 

c ^9fK vst5«i I 

5^tsitN«( «if%3R '5i<^c»^r.^ W?l- 

’«rf5^ Wc<«f I (Htaidi), »r^5i, c^i^g^wtar 

^®Jtf? »!?!<. '^L^n Tf?l1 «nrt5 

c5t5->Tt^, 1 c?^ 

a, ^3f ^r*f^i 'a ^^jtc^it^ ^'3c?i ^t95«>»r ?tc'® 

cOg ^jtJi?:¥ ^8?t^ ^^C'5 

^c?r I F2if^5l 'Q 

it 

’f^sr I ^%i'^ «if%c^3T ^'«tt»f ^tai 

•a ^«i v£i^? FsHm ^t5i 

?i( I ®gf W 

jjt’i^B I ^f? '81’f^Tft titn 5^1 

^^t9i •Jf^^'t Ffl^twcs^ I ?’vtf?, fw( 

5pTft ^*1 -a^*! «f5t^, #^c‘<ii n^sr f?'5^fr 

7^] ’far 

cf[% »rt^ cHt^«l ^i?r I wt "ff'S' ^t^t?r ’itiat's.’ltfw® ^fc< «f'«(f^ t’^®-^t5, 
«r^^i 'S^m I c5it *ff^->i*^ c’s(®-»if?r ®^*i ^fir«i 

^ ^wf«T ’tr^’i"isi 1 «i®vfl^ f^ff? ^rfsrwii *ff^ ^f^® 
Fstt^-Mh; fH«i- 

^®Ttr?!r ^er—^f««r 1 c?^i c^, 5rf*?c«r?r -rf^, 

aitH^^^|ir9(af 5|^«| :^f55) J^fiK iifg^f gfc^ *il?|? *1® ^^l- 

^ W« ar^? ^’I'SjgsfC’t «itsitf^«^ ‘SfTfsr «it*itfwc^?r -ffv 



I 


(05 hk I 




I »rf^ j5 *(fii^rfc‘i (7f^i»rttef ^nci?« 

«i|^ >J1R1 ^ I ^ ’rw 51 ’ittf^fll ^59ll5 

C»I^t^ Stft 5tr«f 5f5«8 Off5C^ ^51 5t51 r«P« C5®->lt5 51 

(8t«rch) ^^’Tffif'® ^^5t5 *1t5, 55 «l55l '“ISltS 5t55tf5 «ft5 51^51 

C5'C»I, C5t rt^-5t5 5^1^ ’It5 ^ i 

^^515 '21T5-IWC5 ( biology ) f5C«f5®S ^5 f5»TW { zoology ) 
f5n5 «2lC5Taf^5 5^, 45? ^51 »1^51 ^1^5 ’fC5551 55f55tC^ I C5 

55^ «l5t5 C’!t'5*5t5 ^^55 55 51 C5 55^ 5>tl5t5t5 5t5l55 5T55tt5t^C5t^ 
C5^-5t5 <21^^ 55, C5^ 555? «I51 51 5»t55l5l ’155 f5«¥5 «lt55l 4 

<2151:51 4'55 N5t5 f5i:*l5 ^C5t55l 5rf55 51 I t5t5 <^f55lf55» ^5 5«^5 
»W5 WI5 5?51 5t^C5 I 

<lC5t 5^5tC^ C5, ’Iai-5f5<^-5»f«t5n «rlC9|t5'-5t5tC5T C5«*5t5 
5F15I 4^5 55i:i <2rt5f55f ^58ltf55f’lC55 f55i’t 51551 f|»r, '5t5t'l 
C551 5t^5? I <215555! “«ltC®rl5f-^^-5?l»l55” {Photo-synthesis) 

«lt5’S!^ I 4^ 5f«rtf5 4^ *215151 15» 5^15 I 

‘'^C9lt5»-5»^5f-5?C«55'* 4^ 5f5t5 5[^5 C5, C5 55?? ’ICaf 51 fCV 

5f55-5ff55»1 5ti:5F, ^t5t5l «ltC«lt5?F5 *1^55 5t5fWJ C»rif5^ 5^1555 

5t5^ ’fJPlC^ '0 Of®lC5r 45il’l 5t5t5f55f 

^C5 C5 5f5i <Q ^T3t5 f5f^^ 5^151 *1^51 'Q 

55 «l<fla 


5ft555T + ar^ + 5^tC»lt^ 

==»1^5l + ^f%W51 I 

4^ ^^^51 ^115 515T m5t5fC’l ’if^l®^ 5^151 5n?{C5t5ttl5fe 5| 

0Wt5-5t^t5tW^-5f5^ ^551 5l55-m*^5 (fnt) 5l 5f5® 

(proteins) ’tlftC<f ’lf55fll^ 55 I 4^ ^15f?f5F 5Tt’lt5t?F 45^10 *'^5t«ll55” 
51 carbon assimilation 5W I ^^5-C"lt5‘1 4^ *rC5r5 5t5l ?C?? 

5*^155 TO, ^t5l C5"! 5j^C^ ^ 5t5 5cfe, f5^ C5 ^ fP*F5 5< 5f55 51 
C5 W ^ 5f55 ’IW 5tl^, ^5t5:Ht5l1 ^t5tW5 51 ?5t5t5 5r5^ 
^5tWn^5 «ltC5 5f^ 5[f5lC'5’1151 5t5 ^11 55^ 

«lWt5 C1151 TO I 531^ ( 5TfCf 5 ^—mushroom ) iTt*^5 ^1515 
C«tt55 ’ll 4\f5^ 5tf^l?5 ’ltC5 511 ^5^ ’155151 ( parasite ) Wfltfi 



«i?l ^r?r?l f^CiRT ^ ’if^'i ^c?r i ^c«ft "«rtc^?p-v-$<F-»T?cir^l" 
▼<rt?iThn ^srt?r c-rt^*i '2t<rr?i ^twt^ 

?pfrt5» *ftaif^^ Ttcis^ r«tic«i?f ^tc^sr i f^fs? ii>!TflH 

■rt:3f!r «2j^ >it<R ^f^si i 

OrN^ais?, ^ ’vr^^l C*I^ IV 

vftrw fv «rtcv I f®f^ c?f’«rc»i5T c^, ^rfsTwi ’sitn- 

^tfC^vQ fV ffl *1(11 I ?(f^5Fl ^ ^ 

^(51^ ^1 fv|c®^ *im 5T11 f®f*( »ivT 

vfiirsH CT, ^Kvi-n-^t?:c® iv fw fn^ *tcf, ®t^c® 

^f^l Vffl Tf^® *(tCf I i— 

“ Accordingly on the 17lh of August, 1771, I put a sprig of 
mint into » quantity of air in whicli a wax caudle has hurned out, 
and found out that on the 37th of the same month, another candle 
burnt perfectly well in it. Thi.s experiment I repeated without the 
least variation in the event, not less than eight or ten times in the re¬ 
mainder of the summer/^ 

’fWsi "ft^ «i«n?R vrii«ttf«h v^’f® ^rtciisicT 

vf%[C5R ’irf’i ^^5 cvfsi *(trii ^ i ^f8vi vf^c®re, vtif 

vf^c®!:^, cw\^ wit w^c®c^ wf«iC9i c^, ^ *t?rc<?r wfw® 

twfsT® W^C®15 I *(WtC«ff WW5 VC<'t—vfvwcww wfw® WfV»IW 
I Wf55®C«I <ir??tC15 ; CWt WfTOCSf CVtW Wtf 

*tTr< wit ww • I 

• «ifiiiwcw?i »ir*® fwf^® w^cwt intw wt^ 5t^t® wtcw i w?st ?tcsr^ ^rtwtw 1^® 

W5 Wl I JJ® WW ^ ^ sfwc® ’tint CT ®tfl vtsnil cwlwntt^t^ ntfii m \ 

VtCSltW l8^*rtft® W?=( '■ffwwcsni j#5 Jlftfaisf f?t® *ttC« I 

cwtw «rpi w^lcw vtcwt® ft®?*i ®w j c>i\ 5 <i« ®®n:*r 'S® wt«l «!?(* 
fci I 4WOT W %tit wt® sfi^c® <ttnt i ®1^^ vtcwtc®! w*«f 5^c® ^tgi fwwtPt 8 ®fini1 cwsfl 
wn I ®Wif '»i®iw«w vfti' ^ ’ll *11®^ wat «f5® ^c*t 'wtcwtw «irtw ®nr, 
®WC5f 7® TW wu 



I 


(«? »IWJ 11 




c?'<rj «, ?9C5i?f \ ■ «Tt>rfl 

«jf%c«R ntt*! 7tfi| ajf«i ^■f?r/-.-^^tr® ^^f?[ CT, 

^t^r ^farc^c^ t mt *r?ftnRr ^t^i 


lilVCI C?<1 ^CXfT C^ ’1?K '2ni;§! «1%C«R 

uj5^t iftqf f^J^i I c^ »t?K '0 

«lf^tW5l ?5 I ?|^ 'Q f»lf51® 

^cn I c^ 5t^r<r 5rr*rf5f'ifw sffsr 

«irfc^ I Cslk-'si^CefCJ! n Vf^*^ >IM9 <lc?f 

’iTtc^f^ 5Tt»r ’jt^vr-'®i’5iti's ijjtf? i 

C?«(l CT, C’Pt’^' ’if?® '=ir^C0f’( 

?SC?I I 

^Ifltc??! '^I^I^CTr? 3S[5T^<1W5^ ^5?t^-’^l5® »f?f^l ><1®^ 

CHtf^C^^ '2t<ft*I . wf%C^!T >«r^^C!I^ 51C?T '2fC?«r 

’pf?!?! c«rtf‘t®c?' c*rtr«f® ^c^. 'Bi^rfi:^^ ^if?® fsif®!® ??i i «i^?r 
'«'«ifijcan:«i?i fsisicJi ?5 ®t?fC5? f ss 

(«isff?i ^m\ ^®'ii? ’im? '®(<r<^ «if^c«R 

af?*! ^cn ^i:?r i ?f%?Pt?r ^ «ii?< 

«£i«rf5T «i8rt5-^® ?^c®r «?f%rwc5??i 

^if?® far^® ??i I 

c^iii’t ’r?c5i^ m%n, c’l’l^’t w?C5i?( 

•srf^sii f®|cs^ ’ftfK ?^c® ntwsni ^?i 

w ®f?ifi ’iT?’itr?’r«i ^t®f 'PH «rc5i®w ^fw® f*i?t?r*i mc^ 
’I’l^ ^ittK ®r?i5ti:i5^ ®f?f?r ^c?i 
c®H vfl^fg ?i ®tc? ?f'<n 

?(i c?, f«if^® 

?? •«?? ®i^'si^t^ ‘jfiH ^® ?^C'5 '^rtc®. '»ir?r?ft® 

??. ai®^?it’it? %c^ ^c^ilfs® ?t?itT:51 

>2rf®55i I 

' cvH •rrits’i Tf5c® ?f®®t n ®r?rH, «i^f^cw*ii^2c»w 

f^^Fi® ?? I « w I’fW'i ?rf?9tc^, ®t?l?f ^ZKS 





fqic-r^f ^11 ^«9tcut Mtf’T® 

«rtc^ I ^f?i 

^igf'ssi I vflifc*! ?^sT2fr®^?r RfHi <£rRi 

^?It^C9I ’^l C5\tw 

clf^*i ^fm ’taj ^<11'« «itc^t^' ai^ ^ift 

^t?i^ «r<K -si^*! I 4'*Fc*i ^r? 

fV M '2tf<?| TS^fSl 5r?I, ^t«o 

>i5>fi ^l<ii *n I c*r«n 

f^srlr^r ¥r^?lTfeC5i^ ^f?[1 JT«T ai^? 't?i ^z^ vsiaffr^f® ?t?ii 

c^, r^fifl ^fm 

’«r?Tt^ 5I?«| ^Cif ^f^z^^ nf^^Tt’t '^Z^ I 

c% ti/^is ^t<!l ^fc?r f%i ’si^jfcsit^ 

2ic?ii^%i >ib^^ t* ^z.^ c?’«rt^csTsi w, m, 

^tfi^iif ^«rt^ '5(rc»f^ ^z^ I '8ic’t**Fl 

^’if^^rtl 'sisft^ ^c>]T€f% I 

^tz'^ «si^«i ¥c<n *rf5<r ‘2fsrf®i ’ff?rc«r=?«, 

'6 nf^^JtC’fil ^C«(J ai?pfg ^«2rt%- 

^5«r?;*ttfw I ‘■®ftCqt<F-«P|«F->lU«^C«tl” 

'^r^?tr»i¥ m I 

^^z^ csi^*>ir^ (stiircii) c*r^ I 

^f? c<Ft!^ wo\^ '»itC5it^ 'Sitn ?ni ^f%c??r ^*f 

^*r^* ^r^zm ^Ttc*i?r ^Vf 

I C>1 >1^ ef^«f «rfc^, c^t *piv 

’3i5Ff^^t'5 '2t^!f «\c:5!i w ^t^ ct, ^af 

c^f® I ^ “^fif” ^^tf? 

«f5i0f ^l%*r «i5it5tc»! ^pfj ?p?i 

^t^C® ’fTC? I ail 9tjf»i ^tc?p ? ^t^f^’f*! ’ffhFl ^fpi 

vSWI CT, ^??l I ai?F^ »pri?( ?F?ft 

^*5 ’f'fsn ^r^?!! “«jfc9rf^-^^^-’i<csRC‘f!r” *rfafi f|ir 

^i%z^ *Trc?r 1 ^sit^^'ni ct, ^ 

t 





«st?fl TO, ^f8«5? ^w«f «f§«jtir 

TO» ^ »iw ^«f farM® wt»r f«Rf^« 

m «nr, TOl ^»r ww? ^c*fii i >rv 

^9 «i<itf ^ficar i5t^fcir?i *tni^!T cn^- 

**! *if!i^ ^ <rtc^ I trai 

<TOf5? I fsfi? ^-'£im-'im cto mw 

* 

V9] TOt:^ ^?it^. 

C»R I ^f^C®R 5!^9I 

<itcv I «<i’Ft‘i 'Q n\Ji «itc»!tw c?«ri 

^ CT, '©r*! 5*i»»r ^tc«il^ 

TOtc?f ^ I «rn:sil^ ’ft?! c>i^ 

"VrilC^ tft^, ^tC«f^ 'S'^’ltflJC'fJ «itfi ^ I 

’tjm Mlii ’tf^^srgr ^ 

^ I ^St'% 7\^ ^V05l ^^99 I 

f^«t*lf^^ »lf«^’l‘l CT '5?l^t^tC5 '21 ^ I «1? 

^»it^ if5 «itt®it^ ^*f5 

ift ^t»itc^ ^1 f^^ii ‘£ic^^ ^14?! ^?{«r 

3^, ^1 \ 3tc« ^frors? 

99 9^ ^csitc^p? ‘ifg «rfc9ft’i»-^’it?t*T 

TO«^ 3?i *«i '2rc?iT- 

m <sif^ mK 

9^9^ ^I9t9 ^ *lf5»ltc«l 99 

tfiw I «itC9it^ 9^ 9J^, ncarff f^«r^ 99, 

^rs?'®®! TO, ^sitarf® ^ 
3?HflTO ^or f^C^l epT € 99 ] 

“^^•1 5rr*iTf^<r TO*! <si9'^9 ^fii?Tci|H, f«w- 

.TO«lf5 '2i<it5i I «rf^ Hv-^licwir 9u9^ •(rtt 

«|]5« *lfil3tc*l 99 <211^ ft99 TO4 9t€9 I 
fT^tf^ *(i:af^ 9m f99 f^1 99 9t€9 \ TOtWa 

'^w CWt «!▼ 99 ont^^^t €9t9i9 *tar 99$zm 99 99 





fever's *iarf|i Rs^ «fli *faffiyfHl vr 

® fici^ «fc^ «ii^fel “^R- mf, 

‘•fett*!'' «f9| ft:? «IWS( tC? I «4^T>1 

ntti, 'Sj’tr^ti ^iftm i oi^ “fetcsni'' nf^'® «ii^ 

«r»i-wif5 aiRfr® p ^tvs ‘ittct'i 

ifffi ^Km. TO I e^c»r?r «iTO t^»r fw tt? i 'tn 

(SthSC^ 11 Iranspirfttion curraut tC®1 I 

^•’»(iai'« »i^ ^T51 citiiRi i itisftw 

^t?R5T nn*! >f#n ^tcti ^tf^ 'sRttij® 

® 8 ^it *ii5i ^m^ ttcir I orf^ii tw c?, ^ 

’fjfJi «if5 »iW«^ ttaj I '9 'Sf’tt’ll flirts tfssi 

^p{ tltf’tsl ?®T?I5lt*1 unt I ^tj^'5 fC^S *t3f ®tw 

cs, ^®isf ’Hs’l 'ttcsitt ’i'"»tr.4 ^tr»ic® ’Ttes I «t W8 c?rtc«r 
’iw ts, fittw ifsf cTO =11^1 fti win 

ci’l i^Tsfcis ’(tsi sts cs, •tw vntc’t fstv 

ts ’iwrs ^ ^i^ar ’I’rR^tw ^sff^ ’lai iif^i 

a(s« ’icars tfsc® ’itts i ’lar 

fisiR ’itet stsftes 'srtesitssTi i^fists sf^^r l ¥tWt SFtSSSI 15t^- 
sT^5i«isi «i®3t ^ TOtfel nt<rt «wt<il 

TfSl «f^<wts 1FCS sf^si, ^RtSfCJl *lf^*l ’tfSSST 

aitl tfsc® ’Tfes I u»t<l ’tear y\^ ttar sw, sft- 

sTet, ’OR 4^5 «2rm ’itesi 

^ =pfsstct!i ,cs, •it55'9CST ^tss5t 
’OR S^5l ’Tfet, ^S'S t’l ^*1 sf^-® t^C«I 5’ftf?S w CtRSR 

tt® ^«i '2rf®f?sT ctfSt c®f5t sr«i TOs«r 
’OR #tstf?s ’5tt»! 2W»r ttsi, will ’OOftRs Trtt's’itt 
ttn sR^'tc^r ^Rsl Of^cset; sR^ ’OR at^ ®fS51 
tt??r®TOF '*tf®Rs® Rc^R® ®fse®ct—att1-»iiftr®s cf^ 

♦ifiRtl ^ ®Rsi srRc®tf, 4S< ®tss*i ’tfsutl fft-Oftw 

ffctcttii sOtaRtt 4¥ ttws »rR»® vtstt wR«wrt^® SI'^Rtw 
lOResr cvRii 4tf® ttPis wt® ssR s»f?nii Re®et t .,<#1R 



I 




( liRflfJI 1 


'G '8i^r»iceRt^ 

»it«1 ’tT^ >i^a[ ’iTt^ ’ifl’5itt‘l?r I 

f^r®« fqf^ ^ts»^ii*i I ^c’f ^1 

|fTf^ C>1« <1 

{carbouifeoiis ) i in’! 5isrc?f Bf^T f^^T, ^tl^'SC^l' 

«(75jft|^ f^9I, f ■Vtr?^I'G ^9|T f^ar, 

fW s? *i1, c’lt ’pK *f® *r^ fH I 

8f^C^ ^ f5^ 

I (aR*rs) 


«rt??fn « ^tft<r nf?r‘if^ i 

(*3^ ^^tf’tc'®^ I) 

^p\] I 

tt ’jftf’p ^p{ 

»lt9l11 ^ felai'd) CT 

*lt®l11 Moore The snliva is n mixture in vurying- propor¬ 

tions of the diferent salivsiry g-lands. 

' 5l«fN^s fsstft 3it®i1 atf? i 'Sfc^T’F 

^ 'St^ltsfr r??l1 >s}ff ^*I ^C!t '«^f»Rl I 

a^lt^ll aftf^ I 

«2tW7^ af? '9«it'®i*i? «r(cw I -srrsT^f^ 

>1^'® I 

SubmaxiBllary saliva <^1 ^t^Tl J—’lt«fftl«l^2 «lf«rSI1 ’Wfl 

^r®nii c?^t^ I ®rwc^ air^ 

Bttt»it®’ti ^1 ^ r^«f? ^jt'«rji I 

1 

^itatltini ^ CT ^r^rai aifi[ 

iw wen ^t?[ atff f^snr® FRtft «r«tt9ft?l stfr Wharton's 

adcfe* u»^ «t*it»it?r ^ “^’i *ft5< I sit»n 



4^ Wharton's dncttilil atCffj j^sj ( glass cdiinla ) 

f??1 ‘itcisr ^*1 ’it>5t*[ ^r?ic« I (SuhHiigruai 

gland) gjf Wlurton’s dud • r.y\ CVCdf ^Tfsfill 

Mar^ «it?r ^tc8f ?PTc^t -9®lt«‘t ^31 

^c’3 c^m ?Ftc53 ♦tf^f^t'® df^m 

fKl^ ^^<Sir^3 3»l «lt5H ilC? I 

aft5[t33 fm^TS sit^ll 3r^ I «l 

'«rfff^3 I Sf^ifj aic3J '*^13^ 

^ 31 flocculi ^C3 '5^5? '^U ^S§ «rfC3s I 3t3t3«f«S litmus 

3PtMl«53 >lt^C3T ^ft^l 35f3i:5f ^31 <21^51^91 ’I’mi 3f«T3l ^ 1 

’r[?[tC3T 3»f3C5f “C3t^0’' ^C9 

C3MtC^ ^3 I sit9lT3 'srtC^fv^ ^3^ y*>xi» >-..00 

^^91 3tC3J I »r^^3l •■'3«»—. 8«» ^jS^l *13K (Solid) 

I 9?5Tt9 '5r?l*r3 It>I ^91 3tC’V f351 

C^P'N^ '®t3'55iJt ’^rc^ !i1 . Eckhard «t?l 3tait3 

Sulphoeyanatcs 3^t33F ’IvfK Odd 'Q Sertoli^ ^3TC'5 3'*f 

<Sl^ 3 fsi Sidphocyanates 'SltC^ I Caloriim-ter 3Cf3 »ff^tC3J 

'Smt*! 3sf3?ltC^3 C3 *f® ?P3l « -oS ^|3 ^‘f -Slf^C® «(« ^fi\ 

• •o® Sulphoeyanatos I ptyalin 'BJtC^ I 

I'TYALIN. 

4'®^^ 51353 >IC3J ptyalin 535#^ '»l3>5tr33r 'Slt3«#t3 I 

ptyalin vil3»f5 enzynu; | 3?3Jt3 «r(33l cnzyino f3^tf3^ ^C3 

'«ttC9lf55t1 1 Viif3't3f ^^CW3 «r3’rr®3 3f^C9r^ C3t3 

33 3^31 3^C3 C3 enzynieu?3 'Ql C3 ^C«r3 C-i T*? 31 3l^C3'« ^3l 

5t353 33C5r ^13 I «l<t3 

ptyalin 333C9Pt3 CSl®3t3 51353 3f3® 39 ®33 C3®3tC33 3C3l 3f3- 

3^3 3C^ ^33 4^ ^53%3 C3®3t3 53%9 3^3t3 3f33® 33 f’?! i)tyuliinil3 
C3»l3'« f3ff® 31 I 

^3 'S «3ir3l^ 3F1C53 »It3TC®t ptyalin ^®jf33? 3tC3f I 33C33 '8 
Cetacea ^<35 «PIC?3 3t3t9f 3t«3r ptyalin ^TtC^f 3»^«f9f «?f3 9lT»ftt« 
4l3r3tC3^ ptyalin 3tC^ 3l I f3^ '2|'f3tt3t% iffC53 3t»rfl 





ptyalin I uq^af pfjaliu^tf ^tW®t STf^ C^<f ^ 

♦Ite?! Tf?I ^ I 5|fi|?itr?? c^ ptjflliiiaj^r 4r<ltsi (curWhy. 

dnite) -r^ai «n?h oitWc? 

^ «il ^ ?rfw^ '5tlCtC?3 ptyaliM^ 

ptyaliii 

CTH ^ ^51 ’ttnr i «ff^* 

C9|^ a|%^ ptyalin '^tC^ *1^1 C^'S 

sn I (?r ^ zymogen 

^ I rsf«rf^C9i ^1 Ttfcs f%?i^’»Fi «rtf%c»f 

^ ptyaliiioi *ir?«f'5 I 

5V8* «riKMTt^ ¥irt^ ^^Wffsi^F Mialhe iST^TW oj^ ptynlin 
[>prc^ «lf5 I ubfiolutc alcohol fFf^l ait^fl ^VS 

ptyalinl^ I •iltiSlI 9|T»ftC® sfmtH ^ll>ltif 

«lfaHi1 «f«f!f5lM 4^? ®^»1W 4^ ptyaliii '8 ^<f: I 

Mialhe «2l«rw 'Smtl ’Pto CEr u!l^ :?^I strong alcohols 

'Q Weak alcohol ^^1 ^*1 nf^® C«t®-’lt?l 

iff^J ^51 :^%?( f®f^C® nf!J«t® I f®f^ 

««it9in® c^ 

^f® ^ ^5tc® «rfcii f®f^^'8 

c^ ^*?tf »lf^® raalM?r diastase^il? C*1 

f®f!i ^?rfa “ diastase animal on salivaire'* •tfST 5^*1 ®f^CaT*l I 
‘il'VC‘1 sit'lW C<t malt diastase 'Qptyalin 

«8?r ?t^c»rQ ®T?t?n ^ W'^i ®tc’Rr ®t?r- 

^tr?l®t?f ®'hl®’lT llohert «£W*I 

^^tWST CT 9lt9lt^ ’Ftfs®!'®«° BfC ^ICtff ^?f3 

KjeldahlOl^ ^ C^ ^®I*t (optimum temperature) 

8%*c. ^ ’rrr?®t!r fl»i <siu 

»«• 1** csrf^nr? *il I 

Kuhue CA %•• ^lt%®t?r CaiH ^ I 

W Chitleudou >8 Martin ^(m *•* *'«»'’ malt diaa- 

tMB€»8^[ (optimum temperatura) ^ «»•• 

n<)« %m ^ c«r^ AtA *n f%« e.® 



I ^?1 malt diastase C^n arfOJ ¥!n -'•* salicy 
—lie ncj(l«< <ilC^RtW ?[^f 1 *rc? ptyaliiafl ^^155 »f«¥ 5 l *> W 

sn c^*i'Q 'Tife 5rt !«itf "r«V«i > firc»r ^ 

♦rrt I CW<tl diastase of malt v® ptyaliii 

*01? Ttf?^ 35^C9| f®» ’t^K I 

Malt diastase 'S ptyalin»® ainylopsiu 'S pfyalimfl? 

>IW I ainylopsint^ h«rf^¥ pty- 

alin ^•\l^ I ^t?t? 'Q ^t?t?'S >rc^ 01^ 

I cat%? ?C9rsi C? amylopsintug 

I Ptyalin C«(®-5flir *ff?«r« 

W ’itC’f ainylopsinOI? irf?l 'Q «lfi5 n?C«f %f% 

?#?I1 I «t^l ^^1 ainylopsiu ?t?1 m I 

01 ^ c? l amylopsin «icsTc?nr 

’TC’5 C?^ ?*1 (concentrated) | C? malt diastaseiil? 

ptyalin. ^51 ’TfC?' f?'! amylopsin ^ 

ptyalin (?l ?? ^ I ^ 

dextrose ?[? fW ^ ^31 amylopsin ?f?1 «|f% JJW 
^<PF ’if^tC*! dextrose I This 

is a difference in degree and not in kind, and may well be due to a 
difference in concentration of enzyme.* 

ilr%« Cohnliiem «ff?'Q ptyalin «tt?t Sf'!!) 

^Rtsf I '2r<itC^ Phosphoric aci<l Bfsr ^t?1 tricalcic 

phosphate W I ^?rtC^ ptyalin \8 protied ^?|- 

fsTN^r ^ I ’l^? *lf?^ mm ’lf?tc?r n^caf^ ptyalini:^ ^f??! 
ai'«?l ?t? I 

»2l^tc? m ptyalinc^ diastatic ?rt^J ?5tf^ C?^ ?tff 

C5t®-^?i:?f :??%? protied 

c^tsre «rtc?^ m i ^ nitric 

acid, murcuric cholride, tannic acid, potassium fervocyanide ^?1 

I c*r«ii <?r protied ^?t- 

C5^ ptyalimt .chlorides, phosphates ^f%Sl ?t? I o(fV¥ *rfa5t? ^ 


* Schafer# Text Book of Physiology. 
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» 

' . 

5it« piio^pimte '®r<f*r!»%?r ^?ii at «ra w 
?itf<f«i f^c«i vWHftIt <rtc^ I oit. ^ 

Withoh »it*I1 •^tf5?il <2tt![ ^.B^^^sfGly- 

criiif4 ’IW ^rifSl a ^t'Sal ^fil 

pfcyaliu artl’F I ’tW Stion}. .ilcolml ^t <11 ^ijjC?F ^«(»f5|fa|t^ 

^fl3¥« ^rsT C<lU SftC'lt ptxaliii I 

3ps("l: 


I 

«t^I I—'8lt5f^1 ^5lc^ ''It^ 't'f<atr5 « 'SllfifSJ *t^B 

ttcar fpar i (capital.) stcefjtf 

^ftfBf CBf«1t?( sit^lC’T^ ^^<fr I 

f^5i '®rrr^vf?t I (?it 

'®j^ ’itc«fr^^t?r I—t^wT<i ^ c^li iit 

« rT<st’( >R^ m T?i\ nrca i «rWc?^ c?c"r 
«Tta5 ’id? CT "’itc’F ^ c»it ?itc<t” c*it t5 

« 

’ifs*!'® ^1 Cf^8^1 I 5f^?n 91^^11 f^5l >1^- 

C’Ffirfl C?'9f| I '»rt^ ^91 cleetiic (luuafc^tr »lMWJ 

>oo.*^\gtC<1 3?tc^C^ I &!.«<'<trc^ 

*ift® '2r^« ^?n ^ I c’t .21®® t? I 

’Ttc® 

energy ^ ^ ^ sitaft*! I ’llHlt® ’PC®! \'*>oo ^sf 

’i’5if®^tf5 ^tsrc® &•• «2r®j^ 


1 * 



I } 




( I 


( I) 

(c^^:tf*fco? n!r I) 

felt^»|iT, ^'f-<2f^?«l, 

^1^51 C^ W ^51?ai 

C®IJ3, «2|-^r.^ '®<^>|’^i:^ «ltc«?ltr^'® I 

>[5i^ ^r?f^frOT5?— 

(0|iti(ts Pvo)). xii) 

«ltC«1f<'3lf’^r*'5!ir^'»5f-^^’sf (roti-Mctin^r) C^5? 

’'I?t'«f f^3I1 m ^1 <2ft« m ; 

^1 «ltc^tc^^ «[6ln^'! %t*r 

1^2 "3153! i2l^Tt^^ I «ll^ ^1 ft?[ 4C^J5¥ 

^£im ct, ^t?t^iw 

’iTt^ ntcii 

•2lM9f-5l^3l-'^?K ^iTtsTt^'f^il'Iufsi >15W"'2rf«¥^'® 

’ftC? I” 

* f^®l?f-Ji'5t^ ( riidiMi! Aw.ciatioi) for the Cnltivation of4Scietice ) 

St^tS f®, 4Sf. >«5f, '^, f®, I, 41^® (Bulletin 

No. 10) I 





( «« H I 




^1 ^itc^rfc^ c?r^9i c^ ct 

5t«rf5 ^9, (fj^^c5i<r 

^t?I1 I ^t5«l •rt'asil ^55 ’l?tl<!f <?l *(f 

«ii^« c^tl ’i^aj ^isit^ ^tsT « ^ ’twtc<?r 1®!^} 
aiscsi (nrithmeti.'inl proirrossion) ’(tll^, C^t^TQ Sft^ 

’iw ^^jt?i3FC3r 'Q i 

{«rf^*F®ii:!^5 m; o,\, g—fir^F i)” 

t^^T?5T «rf^'Q ^*fsi1 ^rg?ltC^!R !—“»2ff^5p51C!?1'55 '« i£ff^?rf^«»t'55 

) «ltC5ltC^?r {fi(p) 'Q 

<*tf5T[^5T-’3r«? 'Q W?I?f 

^^<rt5? I” {3fi?iiTf*r ) “c^t^TQ i^f ^ 

<i^rU< ^tc®it^?ir’«5rt^i ’ifs^ «if®^ei'5 4^? 

«I’l'lft?l»r?f ’ff^ '2lt« 5^=31 f'®^^ fif5l ^■■ 

^I’t? '^far^ <2if5^t5C5^t*55 r 

Wc< ^?I '6 ^^91 

f% ■?n 

^n ? f-*? '«itr®!t^ «if^3psi: ^C9 5?1 ? «ii1 

srMt^r ^if^sissf 9^f^9i 

f%9C«t?r isrf^^siJT 'Q '2tf^^t55^ «iT5(55T ^ * 

m f$f<^ ^f99tt^5T { ^«» <2rs) «rii®rr^ 

^<C»r»r 9f^9tc^ I ^tC®Ttt^9 (double refrac¬ 

tion) ^^11-—Ftf9l^ ’IKC^ I 

«rrC»rr*F9%^ 1 < 1 ^« C^t^lTfil# (polinity) ^91 »ir^311 ^‘f- 

<2(^1 I '«itc@rfc^^ ^rt<itci?r ^^ii 

«re[srf!i ^tz^ ^9 c\ 

(secant) uqir 59 I C^ ^9«tfiTC^?r 

9t^ sitJSf f^r«rk mn 9FC9 ; <^(<’11 

®f!i^ 5ic?, c^^^\ «rf9'« »i99r f^9W4 >rtai i t 

* .afr-c9 «il9M5nf|i9i 'srsfr^rs ^ "^af 9l jrf^ i 

t cf. Kepler's Laws of Planetary motion, in particular the third law. 



I 


r^r^fsir^J^ m'S ^ifiir^il «rtci :— 

^ftra (l•efV}mo:il.ility) fv f^a 

?asn? r^ ?5 Arm] ^f^sri r^p f^c's 

■<prg5t%sTs^) f oi^t 

^5^3 f^fs! ^-siatcw^^— 

’Tf^a caa^ c^r^ ^af?^ 'af^fa^ 

Tfa, ^rc^iT^-f > al c^Pts? ^Tfc^a <siK^ at ’tt<brc"r a^c«i f¥ 
a^tav ata trf%ai ata ? f53i*jt^"rtaa af^® ^itc^rtaj a^faa 

a'3p^l ?” (<sj; «a) 

af?'Q vflt Am ajtajta jpi «itc®iTc^a ^fa^ti^ias 
fsTcat’f afraatf^isr*^. "^^Jla ata*ft «i3)^a fil^c't's 
f^s[ laat f^fa aNatc^a, af?s apraastJ^?!^ ^I’lai faFfa 5p|at®f%, 

.*it aivQ ’(tea i” 

Tfia^’t^^siaf ^’t’lfsa faa’ai 'q a>tata ^■g'ltasft a^car« ^tata aai^ 
ata*ii %r i 

«4i^ efsi^ f®f5t 3icai?*r ^ea '®a^f ^’I’tf^a atai ac<K’(f^a aitaji 
«2lTfwa CF«i ^faatcf^ s— 

"at^^l e(t®ta ^C5ita;afar fas s^t^^tai’f ^tfc’^ia oa«» ^'^’(ta*t ^ca ai ? cq^ 
Am ^a^r «late?a ^^c’^a «i5f’ttc« atatfaa ae*ra ®ta ^‘s.’ft?^ a^ea; ca 
aa« afar 'sifaar'sa fagsjtafea.^f ^tateaa ^"navQ r 

^aata -srea ea “^fsf’^a a»ai a^atc^, astata ajtaji 
affaata aaa fasfa ^te^itcasa fafaa ^’(’(f^t araata afac« •stata 
ar^atewa I 

«iira?af5 ^ca—^itcatcasa at^caata 'Siatacaa ajtajta ^asf^ 
fe’i’tf^a faaa a«faate 5 =^—“af? Fia ai ar®a atal 

afl® acai ai f^i aaea 'sratM at®, ®ta) ate^r tai ^ai 

I ca5S(5ii cAfiA ^aa ai at**1h ’late^a aeaj afai «rt^w 
®tara aai faai atai «ir®3Fa affaai Ftn ai af® iza attr® ’(tea 
A\ I vat atai af®a atfaaf^l ^?a '£if®?pai ^facat, vat ^ai 
faca^ tff^ai atata faa^'^ atPt, ®a5r ai at*^ aarc<a fta fa-F^r wvA 
^aalt^ atca i 



^88 I {Of’^It, isrI 

'2f5JtfiJ« <11 ^<^'ifl ?[5 T[?I1 

«iTc5itfy 5 m ^\ I 

vfl^ J^^pI cnt^ifff f^rf'<it^ <2rs) 

5J5I<^ ^f?IC5R *4^! iil©«?t?!l ftftf “iSftceTt^ 

fft WC«f<I -ntiiS' >T>I^ 5ICf ? 

^c»it^- ’ff'ifsi,’T^3r>isi fsifivtesi ^fft< ffM, ^fi 

«il^ JjW fsfsT ^f'8 

CftfJ I ffs^ fM fsfH 

mcfi Tt^I 'SlfW fsiKftf 

fTf*11 I fsfsT ^?IT^ ^3? 

I ‘srftff f^fs? iiitf'n i%K?ii fnuTc^^ s— 

s—ff? >it«ft<f«i "«tcf f »T«rri ^ffc® «t^i 

Off’ll ^\ C^^ I '2(?f5{^* 

•il^’l f%l site's ^tCf Cf, '5(tcsif^ '2f<IT5C«l 'SffSI^!I 

'srfe^ I 'Biesifsti 'ftif -ntssfi, 

or$jf«r^ I 

3Itf 'sltf'Q 

^ I 5it^c'<<i ^c<if ftftf ft^e ’ c>i w 

^ # T1 ft ajfcg ; f<F^ 'SfWil 

P'51 ^,oo,ov» 5 5s|5f «(tv|qf(v8 «i^©f I ftie's 

t'^rtef'Q C^Pt^I'S 'Sf5f ^3' «IC'^i’»Fl .ilt 

Bft^ '5ii9r?r cf’f »i5it=it ■^'211 ^te^t t^itf s-^esra ^vre^ (art's? «iTe^ 
^l^e'S ?lCfe^ f^f'Slsit^i 'Sliil? 5|9f4S 'Sd?!?! «l???t? ^fCf 

«lTesit«F c^? s^c?. C?Ft*I ’twK 

fte's <2r?tf?'5 «i?j c^t? m f'si fjfitf i ^t^te?f tsu ?tc?, 'orpi 

tfteff 'BTr??Pisf5i ^f's^si ?taf ntefsi i 'sitftf c^f? 

t?te^ iflfi’t ?e? fjffc$ ’itei? «, tf1 ^'s? ^f's 

sit*« ^tf'S?! ffHt ’!?ll ?tai I ^««s| *|?f< ,ll?jf. 



I 


»fc<} ^^C'5 «ftc^. 

W «(T?!*lt^'<3 ^S»lt«lj 1 ^tf'*l 
«i?i?fi»t 5111 ^Ml<t <i?i"«c?<l ^<1<l 

f5ii?l1 e!f«t3p?1 ^%%n <pf^*i1 i’.tC'l ■ ySi% {^«1 «}t«f3|!?t5 

^T<itt (Sjf'sjpsisi =?i ^(^<1^51 »i?^fiis 9?i I 

'sitc«itc^5 ^t''® ^’if *if^ '^^'i«rti:<«f^ 
^f«i?Pi 3i^^r<p ^Tc^ I" 

“^^i«^t®l ^3R}1 5'<i^i1 I '«lt5lT5 sjCii Q-^sm ^t5111li’( 

*1^13151151 mi *1^ ^-c^f, ^tf’i'Qc^i 

^.•^Sl ^tsw ^31, ^tc^1c^<l ^ ’(f®^ 

'<t«t51 ^<;’'ittf5T ^r^csi, ii}^* <1I*if»!^<> 51tilt^9f 
^131 I «il'l »f>1®si ^sitlsit^F, 

C313151 C'sllf^® %« 'l<!5f'53f§r ift^ C^'sfil^l ^<;’ltJt51 

I 5(3{mt ^'-asr >if«i 

M®! ^T<I1 C’^®<l*f ^^»llf*f® I” 

3lR1 I 

5T^C^>15{, CSF^SI^ «ltC'<^1^ f<l®fC51^ «I^511®5( <pfd^ 

^Jt^JI >2f»rl51 '^ftl^tc^il i iil5 <JJt^l 5lti4l 

31^1 \Q ^T®l'^®til I ^51^ Jlf?® ^5^1511 

^f®NQ3{s{ Ri-I I 35 ^'-^ 

*fl^Bi ^i<«n I «ilc9i1c^3r 

C^ C¥<153 -nf® it^l 51C^, 

TO <[%tc^ I fsi^^51 'Sl^'SP^ 3pf«i?|Jl '6l*l«*i«f®1 

^ffl?ltf^i:«^i51 1 lilt ^t?tc^' =^1'l ^5lf3I^ 

^V||pf(^ (^fsf) 0,^-^i«r I srica'q 'siicqi^ f^fiilw^ 

^Jt^JI f'<l*f? ®1^U3p 

m *^l®! ^f^3l1 «ltc® 35^iitf^5T I f?F^ 

f^f51 Rf®'^®l51 CT ®3J5f Tftll '<H^ '2r5i|T?C«l? 

^Jt^l ^15 ^1 I ^tc®rl f'sN Jl"^‘f®tC®'G 

511 I fw (R 5151^ ^<1®lfil>?f f^C*f^ 

f51^^5^ <4^15 flts|5T I 

M^% ^r3|311 CT, ^tCSJt^ %%H ^lA, f¥f1 t*iriCil? 







^8^ 

s?C9, ^C»lt 

Hf^ »sf5pf5^ ^’tt?i I 

«fc?t9?sf[?' 

<jf?ft »!t>rf?i^ ?[t5r, «itc»itT f’^art- 

C5{?i >1^ I 

5rc^ «itc»rfc^?r ^n^ryt? f^^sc’f 'src^t nsi’lfr, 

^51 K\m ^515f?ar>rr<fr 'flt 

l^g ^^t«ftJT ' C5it ‘iit 

'2rr*2ff^^ c^rf^fs^ <rf!r?ii ST'S?!! ’ttc^ i 

oQ^ ^9f<if^ c^ ^C3rr^-*rng5?r ^t^*i 

’tr^ I ^^i:?f«rt?i ^?ii «iU5itt«F<i 'Sim ^'« 

«irr’(tra5 ^iT^ji 'smfc*i ^ftic^ i c^^^t 

^m^n,'®yi«f?5^ 

«rfc»rtc^<r 'Q ^fm] 

‘‘^'^«n?i «rfC3!ti:^^ >2t^^‘i” ^Tt^i 

^^?lTCWi '5{f®ii^ ^s\si v«i^C^, '5?[m 

f^t^Tc®?r ^<5.'ii^<T ’^?ii’f I {>) 

^?:9. '®t?[tf?^c^ ^5ar 

«tt65tf^ ^f?i5l c¥C5i I (^)c^i m’*Ft^ Ncvfc«!T 

C8^5 vector simi) I «lMC^isI >2t*Jf5[te ^f^l 51"*1«I?|IW 

'S iSlf'SFSiJT ,i|^ ^iHtCil^t ^1^1 i2f?t!! 

^?C® ’ltf?IC5R viif«f^^ "ntC^nr (Icelaiul spar) 3lt?I 

finiH (uniaxial) ’?pf5c^?r «1'®J^C^ ^^C»I, 

«itc5iti^?i l53Ff^w '2i^ «i^5r^ 

^<rjt« ’ttc^ I 

^51 ( «lf%aps ^Jt^JT^ ^^C«r) ^tC9|t^ c^ 

<ii^c?!<it9^^tf*j^ ■^t?i‘i c«i-r %i^c® ®it3) I '®ii?r*^9|7^r 

«tt^ cgscst^r 

fw ^*if^ ^Jt'W?! 'Si^ ’?yrafrf5C®r«T i 

«itC9it^ ^r«sr®i ?ttc^ 

CT ^C»ltv ^r^aitar ^ a^tCilf^F '^W 



(Srtw^r >(tar ^?rt^ i «iw 

’^9^8, <4^? ^n-^i c<ph ’iw 

«f^r«[® 8[^C»l, f5i^fe«?'8 C^ ^r^siltijj ^c*i, 

«itc»ft^ flNr cf\t ^ff^5l ’srf^i %m 

^<1*11^3 >2it^r5f^ ^^C9i «rrc9rtc^?f (?im ’ll® ?« «i<t^ 

^fc»llc^5 C’l?li’t ^9, C»lt?R^ '«l'4f^ "fC’Jf?! 

a(?ii*i cnl?P’i *f:^? '2j^T« ^«n «^i ?ftc9f 

’ttc^ ^\ I '2f^'® *2ffc^ .' 

(3p»fn8) •»-,» 


’To 'S I 

^tc®i CT c^ ^r.5f?f m 

*2t«(t^ I «lt8r ^tsf 'sfgfsf^F'^’l^F «l*?t«(T I 

to 'srtw 

'5t^ 3f«!3*f I '5(ti5fc?iw « c^r ’I’lc? f^Hl ^af^ >itf<f^ 

^atc^ ^1 ^f5 •2facar i 

ib-Ob ^s ^S f 

^^a>t®T ca '2t*?lta «igf5r’P<^r5i^ ajf^a c^iai '^m\ a»ai ^a, 

«fr<r afla^T^i c*ri’^ '®t?ta i ^ a^»ia cas^eria'saN ^’fca 

^jwc’9 <11^^ ?a i ua^ !?t^0?- 

r-fapt^it® 'vca*», ’tw ^i3[ta fWi si^ca^ ^ 
asfsatff^r i ca aa?t tsaiiai fa^ta <srf^^i eit® a^raati^, '®fata 
acai wf%, aatat«it f®i^tfaai, aatat^ ^aa? «ftatc??r 

a^ata aarat^ cafla ata^ afac^aa ^caa cataj i 

fsf^afausa «Jtatia aaa, ca\® ^a*i, ajtt'o^ aaja, ^acaa ^rata, 
’«jaaa aaia ^ atafaa? r»w ata, ^®itfa %ca aeiiawfaataa aV^a^ Hwi 
aftai anaR i Wtaa. acal^ »aa!ta all® ^ai aa ca, fa^aa «rcatara ^ 



I 


n ’r?<rn i 


^8b- 


jh *«rtc’^ I ‘fl'vc‘1 

Hf’V® '92$'iT't.Tf'%«)T 

=n r^f=? ^tW5I 51W '151‘tt? ’l^^l >151C? 

’leg '5i'^’5u »2rc*it^jfl?i I 

>Jr81 %t 54^ s^fai^ 

«rasf5f^<^5lt^t^?l (Kdiiiltmyli Hoviil liiflrm.-irv) t2f«!r?I C?Ft?t’P?!5f 
^r\5^C^ 'silSft’l^til fSFSl ^ I cil 8^1 5TC^^ 

'SiTtc’s c?Ftciii’p^5i '2rc?it?:Mg ^it? 

V N ■* 

‘2Jc?it’f I 5it^ cw fw,5R 

fM'^<^5lc^?i ^^’*1 's ?^?il ^f5?iT%5i!T M, 

f^f^ f^r^^5il ~'pf?^il ^t<i^ 

I c?iftwt^?r5i 2iwt^ 

^5f«n ^'d»r3i cf>h ^r^c^'wes]!? i 5isrc?i 

'Q5t«ff^ I CfFtC^t^p^^r 

(SrC^tC’T ^$lf5f?P'i.511 f^ ^3Tf«fT ^INCsI'Q 531<^f'« 3??f I 

^t?i, ^f'al, ^1'src^it'sr ^t^i 

I ^’I'lf^f 'srcsiT’f5tr^<i ■^f^i'®, ^i- 

«lt? I r5pF<^’ic¥^ <‘i '2ic?iic‘5r 

<fr?r^ I pi "^1^1 I '«it^^t^ 'sfc^t’t&t^ 5i5jtf(i 

C^^ei^itar ^TteW Cii\m ntC^ CT C^% ^TC!T 

«{J «1C^ ’*^1 ’PC® 

51^ fsi^tS '2tt'^l I C?t’t ^1 5Pt5( 

^In^ii '®iM^i ''it’Ics sitfjf^r I ’(55i-f5^^t?^ «r< 

fsp ? C^lT’r ^f«^-^l©r f?jc»f^ I 5TA[^ -^’^Sf 

nfar, «a^t ’it^it?! ?fi ^t?i i ^tf'i'at®! 

c^l^ c^t^ «t‘n ^m-ft^l'2(f5fR3i^ ^f^?ii I C¥t5«[ ’sp-^ 

^ C51^ c>lt 5f5lC5ir '$t'1=ft3f1 

(?\t '®’*ft?i 5i*:’^]r?i «fr«*ftai Cf\t 

¥151 m 511, ft^tiii 



«r^t"r i *(wf^ «rf^5i^ 

^rat^5Tc?!r *?c5i »i?<fTi 5t»i *it^»T I *3?:^ «rcat*l5tw 
9^ «r« ^31 -2JT9 ♦•«fl?i'9 «fr«f^ fw®r, f^Pi nn 9i?T it>i 

’11^91 ^91 *f^9f’l-i 5^ar i *3156 ^S^^^ «IW9» ^tf^f ^ C9, ’Sf^ 

«i51t97 9^91^ C@11C9»9 9t9*t1 ff»I, f^fl lil^Frt ^91 «nst^4t99fr*f 
^»lt<0 9^91 *lf^9ll^ I <£ir^tl^ 9i«9t9, »rN99f^^ CT 

9^9tll ^191 9*1511 9>f99t9 'St^l I C»ltC^ 91*119 

®19 ^31 ferns';*!! 91, «lt9t9 9f? 91 «13! 5P9t^^, ^91 

9^191 »<19 C9W 91911*19 ^ItaFSir*! ^9C99 *siMt'g 199^ 9^® I ^ 

f5f^<^9l f9^et 9^919 ^*13J59 9^®T I 919 CIFtl9t9*^^, ^919 <2rC9tC’f 

9^t5^9i ^91^91 f6f9<^91 «91 9^19, 9I«tt9 *19919 9'Q9tl 

C9lC9» ^!8 I9f9A9l9 <SJ99 «I99 «t9i1 C9 91^1^5 ^ir^ei 9C^, f^P^I ^9 99Ff9 
911*fl9 *3^99 C9f«t9l *ra f5f9'^9t 9f9’$I19 9rf9C9J 91919^ 9lf»f9 I 
*IC^ 9l9 C3P®lf95F ^ *H3j195l9 ^9 91fl9 

W99f f^sT ^1919 9*f9l 9'f99lfl?:99 - Sixty years agfo the operating 
vnnin was the dirtiest room in tliu hospital ; the surgeon operated in 
the dirtiest coat in his possession—a eoat stiff with blood and 
aiiinud tilth ; he was as proud of this blood-stained rag as a 
peer of ancient lineage may he of his faded ceremonial robes. 
r9f91 9^9l995lC9 919*11^1199 *1^31*11519 9fHf9 9f99l9 9^Wl9 *1194- 
391*11 i;rC99 <211^9, C9C9f, f9^t I^Ilt? C?f^J5. (1^91 9lf59 91 ^ 
aFt<^ ^'$1lf?9 9t9l *I1f® 91C^I W i?lt9 

*l9l9lt9 flf59'® C9V® 9191 9t9 I ^999 iflt 999? 11^99 «:9ft*| 911^ 

91 I 9rfC9f^ 1JC99 f 3ir*1 ^ ^ 91 I 

9*9 »fl9t 93 9lf59'® *3tC9 C9\*S 9f99l9 3^19* 9i:’«fl99 9TC^ I 99 
9f99T9 ^919199^9 C9l9 9f99t9 9 clC99l^W, 9<1<; C9l9^9ll 
19 9f99t9 99 99 f9r<Fl tj9 9f99tC^ I ^919 Itaftfw, 999 9t9 
flfa9*5 f^1^9l 9991 99 i 9t94 *11319^ t1C99 *l9]9f99 *11t4 C9t%9 
C3FH?ri’F99 t^Ilf? <2119113 '9«t9 991 99, 491 *IWl9 9^1 9t^C9 
3tl^C'5 9r991 «Il3l*W9 t;1t9 C9l%9 *ll999 991 99 I *9^ C9 C9t^ 

C99 1lf99 *l3lf9 aff991 9^ 91 It'? I *19 ^9 ^3- 

f5f99993«| f9f9'® 9^91 99194 9^991 C9^ 99l9c49 f9^94o C9lt 



I 






^ ^ I OTNH <rt^t9I ^ C^!? ^«t58 

5ijtM «it5it^i ^iTwrtf^^ 
^ ^ I ^rart^^i ^f9Tf?r df^si r»rfi-5t^i<j?[ 

^9 ^?[^tf?I’t«| c^ I »«wc*l CF(nit«RrK 

<2t«n af^c^ CT ^Pf^^TfCW, 

^I^C»I'8 1 

^trV^ ^5 ^ I 

^IrV^ «ir? ( Koch ) 

«itf^ft?r 1 ^1 cilt’r ’ftBfti «rff^|t® ^?t? 

^31*1 c^rti^’ ^’it?i'Q «rrf^ft9 ^f5?1 c^f^- 

l CSftl^ ■^if^. 

^ i?:^?il cf\% ^ ^i59f^fir ifl^ c^t^f istTjtRT 

»{«rt ?«1 TO I cerfi’f ^if^TO ^i'® ’ifirait‘1 ’Tfi, '®tTO 

ftf^ar^ I 

^’iTO's «w 'St'hi ^^*13iirf«f?r ^ ’tfu^tl 

’lf?iat*l I 

^b-i»* «j5jf 1 

^lr;»t ^8 TO ^rff^f'® I ^fS >1% »nrT 

^?ii «ir^ ®«r, «if^?i ^jjf® ^rr^’si c^f^h i c^p^isn 

'<U I CTO 

^1 '«f9i ^f?!itcf, 'ii^ ^9rrc^9 

^*rt?tc3i fq^iif^ *rrc?i i 

ciJfTOH^^Jtf? ^?? TOt^ TO^^t^ 

^13!afcu w? c^jn ^c?r I ^rfartm orc’t 

3i?^t?r <2tt? TOc^ ^'Q?i 3rr?i 3^11 

«itfir »i3iw cfef^cTO ^^tfw c^«r ^r?f«i afti’v i 

f3r»itr® cTO W9 531% filer 

*ic^, c^f^cTO ^1^91 ®t^c^ >iwt3r «iTO ^c?i3^ I f^i 

^tt?ra ^^rn^icu 53i%r*iTO c^t^cTO^?! ^lai^sitis 

^’^fr® ’itfirc^isi c^ fn«?[ ^’t 3^tt I f®^ ?3i%c^ 

3!^C»R I 



‘HI f’T’R c^^rt5Pt« ^c?Ri <?\’i 

c^rtc^m ^t^*i “f^f'^tc^r^r sitf’fiifili 

%f3 ^ >!t?l ’rKMST fm^ ?Ff3C»R CT 

^3tft ^fsi^i ^rtf’iii^iii srtw 

’If^f®'® %r I »41^ >R5 SJ^C^ ^TtC^fs^’t CT maj «(taf^ %v\, 

«t?i c^ w ^Breajt^r- 

5ti?i 5^tJ^tf^«( =?itr«(?r ^’(■R 3[tc'® I ’r^ii^R {f’l’sw'R 

'^’i’^R‘1 apf?c« «i»rt^Rt<R 

'®t?l ^^anr *3tc^ csftrv?! ^lertR^ f^sf I C^?a?R (biliarj^ 

colic) ^tSFt^ tf?rtCW? 

I %1 f^^tara ^C« ^tC^T =11 1 ^ 

^*Nl ^r-snifC^aT'—“ Tl>e pain that 
attends the passage of a gall-stone is often dreadful. Perhaps 
there is no pain to which the hod}' is subject that is more 
severe. You will not wonder at this, when you consider that through a 
tube of which the nataral size scarcely exceeds that of a goosequill 
there soinesiines passes a stone as hig as a wall nut ^Jtf^ 

m '«i«fr^ ’ittff ^’1’it^‘i «f® I 

^Jtr<ra <2lt^ ^tf5?l1, 

'seic’ii^ f^i firc^ 

^1 t^vs C^ws^ 

^ fe’l’t’itc’f ^zm 'Si^Pi ’flu's ^itr<r 

«}5iww I 

«ti«??pRT '2tR^ ’it^^il ^ R, *J5 

^vsjtf^ «t*|5rff?'$ I ntC’^ ’®5I1 stRt^ 

jrfai f^si I ^!n ^ f^s^n 

^ic^i ^*1 ’R? 

^ tR *15^ 

TR1 ^R?ii orsfll I ’Fc^r %Pr 5[?i 4<t 

^r?RR ^Rew R^f*l ^ I 



’!W^t5^w?r ^<i5i'Q 5?t5Tt?stn 

I CTt^?l »!t^^®I, fejtai, M^r'QW, ^'SltflfC'® *r® H'® C»Jt^ 

Tt^v9fjs. I ’laf-^tf^ ^51 

«ft5f 3?^?n I 

«fliF-(ai 'S ^ r^f^^»ii ^rffw^ « 'Sffsll^ 5»i ^tis\i£i^ 

«<i?i?^'« '©fstc'® ’it'S^n 

«tt«ft« «nr ■2t^i«T «i9) '2f'®jiw ^f?i!ii fare's 

€^ I fw ^ajtns ‘2i^f« 

«lt«f^ter ^itf’nitC? I ^5f5C^ Bf^<; c^^ 

^f®5i?| »2tt1 (21t« I ^35 ^llf5i:« ^‘St'S. t I ^3 

^'n—r^r^Tf i ib-o*. >it5i 

>lt®l c^<li^ 5fT«IC^<I 'Q ®1 *itt* 

?rfC5 ’!1R® f^Wfsi (Physics 'Q 

5’rhl5^ r^Wt*T ^ f^®fC5T aifsiC’J^ m[^ Vtt5 ;?T^, 5^1 aitsT- 

^if^R*' '*fWf0F=^ ’lTr«(« I »IW 'Utm 

»rff^ ^Vs i** 

^^?I1 I »RW ’i’lC?i C^, ^’t^pR W«| ^pRt- 

fir’ic^ ^t?'Q >•« nu <5Nftt® ^tc^r ent »iaicfl 

«rtf5?, w*r» wH 's "rf^ ewf'^r^t:! ’«i^»i? 

I 



*lt^1 ’rt?! CT, >l?5lt<(^ W® 3t«t"rr^^ '2JC?t«r!T 1 

’l"!'! »!">1< «iw I ‘fl’l ^ 

^tc^jir I I ^%m 

^»p;T*! I f’i^lf&i-pi «11^ «t?i '2tt9 ^^in% 

^6 ^il^^ I ^ «(9» ?c®i^ 

^c?[ ^'^'sf‘ii<^ c^% ^tw3 c?? i 

f^?sc*i f^^i'si^tQfsf «ff ?c5i?f ^f^c« ’itw, ^M?r ^?ri 

«ji5!c^ «ic;(^?ii’i -^m) I Jiarw »fNW *(r«^1*l 

Ul^’l C^, f’l^wst^‘1 fC^^ aiC<lT *^ttf 

I ^f«f (Tit ^ ^ 

^f«151 nu^ cq^? p ^ni?l1 (,m I fvi 

'2fi% aiuai^ I ^ ^r«f5i I 

’It? I ^c'*FC3f ^n^Tc?i f5(5ir« nrcr 

^ '« I 9t«t«ff^ CT ^ 

^iK) ^1 I «if« ^u 

«iHf*i Tt^i Um ^c?i I f«fl 

?c»i?i f«n f^cl^ ^ (?[% m «rfif*i ^ffni 

r<lf »!^c«ft ^m\ (?K»I I 

C^t^'Q C’¥t*^'Q ^tc*® ®t?1 

Ktl^ c»i^ ’1'^‘f H® "f® ^ ^®«P capH ^tc® 
c»i^ ^ r®^ 'Sfn^ ®c^ I aic^c3f ®t^^l 

^’if#® '2JCTf»f, ’ifsi® cwc?[^ ’tf ^t?i1 I «4® 

'2i®t^ c®t^ cnt^i^f >£1®® ®f?f?i »i^fi i 

«rc5?r?t sf^j i 5i®r-c^t3[^ ’i^c^ w f®w 

»si»i^ I r®i ^ f% 5fi TTfiitt 

^ ? «ii *(f« <ir®®’f*i ^f® ®i8i^ f^?r ®f?rc® I 5«i^«if® 



I Fabre) ^ I «t^9fTf*nf ■ 

^FC'I *(fTtl»lt5sn I f^fil *4 5ITO ^a^Tl 

^aj c^ f5?^t55? 9r’l?i ^9 I «ii^ =^t*^ 

95*1 9t«n f9’if^ ^ifsi^sai ^^=1 3?%1 ^9*»lRJ?r 

^ I ^99 ^ (2fBrt^f^C9» <49*^5 9t^9 BTf^rfs^ 9t9J 

«rt99f ^C95? I si’VT C9, 'Staft^f^ ^’ff^'5 

«lt9« ^f95f I ’lltVf!! ^iI9T r9C^9^ »4^ C9, C9 *31? •Sfarf’tf'® 

^91C<(J ^C99f# «2llirc»r C^r^rs ^t'39l 9t9 ^1 ^1 

v49if5 99 I ^f995« 9r? 5feft<^'®f%C9f *4^9tC9 ’1"t‘f 99f, ^ 
^91^591 *1^9^ ^im C’tteiC^f «)t99i 9»^9l 9t91 99, ^t9l 9^C9r *3? 
'«9r(^ 'Qf^ 99 ^\ I 9t5. ’ItCfl '99i’t 

•ITcaf «(t99i ^r9l9|^ ^ ''Itfl 9^91 9119^ I »4^9i^ 9t9l 

9*199 '2l9t«| =9f99tC^9 C9, v4^ 99'S Mtaf 9^C95 v4?P9i9 ’flf f9!9?« 99, C9 
95I9I 9tf99n 9f9C« ’ItW 91 I >4^ 9^^ 9^1^ 9f95tr9^ 9^^ 

99SC^9 JltC‘lf^9 9*C9 I ^9« ^9199 ’I9>91 9^1^ ‘49i9 ft9*t9 ®9l 

9tt^« ^ItW C9, 9'5«rfrW9 ?t*l*rf@* ^55^9 #tC99 5t9 "rf^ 

^t99F ^V«9 »49? C9t *rf^ 9t9t® 9^91 i 


f9nti?nr 'si«T9tf^11 

7r99’t9 99^^C*1^ C9 ^t9t9f 9191^5 99 «49*fln 9t^^C99 Brf9tt9tf5 I 
*5t9t9* 919^1 9fv« «l«jf99r 9^1^^ 9tC9^ 95^^ ®t9 '« 9T9t9C‘t9 

TTC^ 9^'5 9911 f9l99 ^9t9 T?t9 9lf^9 919 l” 95t9tf9f9 

yt9 «rfC5rf59ft9 9^9it® Ci5*tf9f® 91 C9rf9 9f^ 

^5t9tC9*9 91199^91:^9 9t9 «ff\5® ^(19 15^9 ^9^ 9r»P9f®9'0 ^9^9 9^ ! 
919919 f99* 9^t9r CTrf9t^ C^fC^I ^91 ®lf'5 9rf^®f99* 9J991 I ^91 9t9l C91H9 
C9itC®9 «19 *ltt9 f99f *5191 9f919l 9l91 9*5J *5l9l9 *99»lt*f 

9»f9l9l 5f»ll9 911 9*5J9P91 9%9f=| 9^1^ 9^J9 '5l9l® €19 r99 v4^ 

'*5.^1 9^^1 9t9*5*5^ ^9ft9*tW 99911 ^1^ 99'5 ^I9t9 



mm <itk^5i «iTw sn 

ir»r M ’iw C5|t?Ft’?' <2l¥!?f 

Bfusn «r^9 i 

«isrt<»ft ^ I w c^tsT'0 

c*re9j 'fl f^c«(?f i va^ f^tc^a ^ i ^ti^itonr 

c?c«r?i wf^i ^m\ ^ >21^1^ 

:?C^Bl CSIt^t^ Ftf^l'® 5T1 ^tcei <1ti^ 

«itaiticin[ Tr*n 1 >i^?5 

« «if5i5p=i ^1 «itr^i:*^^ I ^1f^ «f5?1 

C^rf^ttsisT C^ 

c®it?p v(«jr »«5ft5 

^ ^f?5i fir?iti%!ii «ii 5ptc5r?[ ^ic^fjt‘a^ =^tBrrw 

■^t's^i 5^11 ’tiatfwti ^it^’ai^ >rfai 

I ^f® ! «lt*n ^fil ^ la^fn 

•a^^l «it^ I 'a^ '5^cef© «i^«s «i^tf »2r55is? 

^1^ f^c*i^ I ^T3f cii®f ^.^1 >npi5i^ ^ ’IH 

I 

^ttl 'Sltfsi^ffi^ ^51 w 
mimmt cTi?5i I «itf3i *a^ cwt^ sr^i® 

c^»f st'^ I ^fmn 9|ifc^ aif«!t^ 

^?i ^?i I •a^fel I f5< CTs^ <a^<f1 ^ 

f^T5 I w ^^5?^ ’5t5tir »tc^ c^ 

’ft’l I 

«rt^55[«: ’TfBfi ^ I «t»it^ ^t'9^1« 

•fl ^1'?(?^J1 ^ 3?^C5l© slow poisoniiij;^ 

^ I ^'8^ w ^ nfhr ■^Tf^Rf^ir 

a[fl 'st^l ip^ ’TSTI 

(?fp{ '®ti^ '«itC5it55ii f^1 

^m) I ^^tTf«( r^ f» ^r^nrr? c?©?ii m I 

Uc m'\iS^ I *a9l5PtW (alkaloid ) | a|^ 









^ I ’ fsTWtfSsf ^1 ^f?IC'5r^ I "SW- 

c^? ijc«f?f m 5ftc^ ^tc»!r m 

^CB^f l» malic, citric, acid.ll?l 9\U^ 

«tw I ^c«ri «ftc^; ^* 

♦ 

(?? BI<1J nicotinine, uieotcin, nicoielline, pyrrolidine mclhyl-j)yrrolidine 

CTT^ I 

U'9% «tsft?i ^ ^^51 ’mt^ f?fc*R I ^ 

'Vfti I I ’^1?: 

I ^'®T^ ^C!i5i «it^C3Tii ^nn a 

Tfl CiT’^n ^ I ^9V fefai 

^in ff5c® «rtc^ m i o> I »i?cBt 

fiR «rf« «ltc^ l ^ prussic 

aoidoig >?5rf3fJ I <2lltf^^ C^ wt^l bWCB i 

^PCW C’lC^'S 

«rc«fT <£it*i I % fj^c^fjsre 

cet% I s[tzgt?i'9 ^^1 '215'® '®t?n sitiail 

Wtc^isi I "S’*!*! ^ C>1 

*1^»I ^C5511 ^ igar*!? BTSJ? ?[^1 

*rc^ I '5'«i5i'e '£it«tTl^’? ^n ^i\n c^ ofttv 

CB I 

ainait =?fftiiii *«itc^ I >131^ f*Twt f^^tcsRi 

iff «if ini ^51 Bft*il BTfc^ I «if?c3p3i (?ifl?i 31^^ «it3ic3»f?r ^«rt^ 

W31 *11 C^ '®t?1 i *<11 «lf^ai ^5? f^*t 

^Pn ’ltc?r 3111 fN CT f?3i B^tfiR 

Bf^i^ Bf'? 3pf^TO (?^ fiirsi^ cn p (srf^Bi ^ f^Ji %rf?i 

3»i I ^*1 Bftf^ 3ic«a 'STt’t ’i«j'« 

®[<rc^9 or^! ^^c'® *tt»5^ c?t*r 

«l*n’a ^ «I5B131 I Bitt^itSsl'hJ 'VW 

^c«l 3|m «15^ fl®! f^>T ^JT’f 


♦ ntwl^l^ Prt «RBf 1 



I Brrrtf5{?r «rtf cv[ 

JT® 5^11 ^ ^r’Tt^ 

I 

^fcsTC’F oin-’f «t«( c^ c^t^^'s <2r^ «'fc’t3 ?rlc^ 

’ifiiaiii m <2ftc^ I ^«rt^i f^«rji ^t^irs' 

^!r»IW corn's ^Cef^Wtl ^«»i5 

C'Vt'^’Q I Stanley Redgi’ove, B. Sc., P. C. S. 

ij|j[5|^ “isiicotiue ie an excessively violent poison, its action in pure^ 
state being at least as rapid as that of prussic acid. Even in quite 
small quantities it may produce very unpleasacet symptoms, as most 
smokers are aware from the memory of thier first pipe. By continued 
use however, the system becomes to some extent protected against the 
poisonous effect of nicotine ; th<»uyh there can be no question but that 
the immoderate use of tobacco is highly injurious.^’ 

DworzaU ^ Heinrich 

^itc^rts^i ^FC^sT I f^®r c?? ’TctfT ^Tfar 

^f?n I cTtf 

mui ^8 ’fsf 3ic<o »itr^»r *fw 

apsrf’T® «if«n sTtf^n «i|? ?[^si ’W«n 

’t?tr«rc^ I ’ll f?f*r 

«lTf^ I ^?!C« »f51^ I v«i^ «3nt*i 

r^r^sfim r«r?ii ’i^’fi ^t*n 

^ ^r<ii:« eitf^^r, ^ "Tf^^r 3rf»i i 

^tc*i ^ «ir«?irw ’^sf iit»f 5itf^«r i «ft»i 

CTi? 1® c?r<fc« I '2rc^j^ 

’ipR^rfc^si I 

w r®*f 5f?[ tsrfqsiitsr ^ «2it!i 8* 

«fi:<(T i srt-i ^ »itf^9f i ^vi 5V 

I® ’fTtt9 ^*f «fT^«| ^f!r®i I ?t® ^1 ?tt'5 I 

’^fsr 5tc® ^tlf’t*! c*rw c®? «TtH9[ i ■ ’ll 

^ c?c«rft c’l^ftc® ^51 tffifc® ®rff^ ’JtM <2W»f 



^ WfI error 
^ fv rot ^c^ti ^|r «RS!®r'8 sitfr®! I 

41^ to 'Bcr «tT?i to to «rrtotto i 

*lto «tto ertft nicotine fr to I* toatjtw^ 

irror ^r?i I 

»Rti '£itojN rtoi rtro i Cases of poisoning both 
accidental and criminal by means of tabacco are more nnmerous espe¬ 
cially the former. Many have occured tbrougli the use of Clysters 
prepared from tobacco and through external a])plication of the herb in 
the form of a poultice as well us cases in which the poison has been 
taken through the Ciouth. 

»i#:w CT cq^ to 

curareifl? ^itrtirT r?l1 ( cramps ) ^ | Zalacks 

to«tltr fsirot#t5t?l toro Nasturtium officinale srlrtro 

*flTO flttro^trt?t ^ ’^tot 

«l<rt51^8 rto Hydrogen sulphide, hydrogen 

cyanide ri prussic acid, fSfrotf5c*t firt?r rtt pyridine 

??1 n collidine rtro I 

ipBiat^ ^tot^ I ’ito' crRc^ cr «frt?r 

to?T?li «iwir? 0}^ CT c8fT?i ^fii?i »2in 

I «itr?ii ewtotf^ c^itro 511 'itol c’ltfetr «if»itr 
tol ^’1151 5ti I »PFST c»rtr»ro 

toc*f ^’frc5t to^ ^?ii rttcij <?i rtc?r i 

^laitror ^TBfrT»r ^tmcJtn ^ f^twror 

^ St'S BF»itarf®r i rf?r orcH rtrttr 

>f i^ 5ttfr*ti '®Trht'Q rtf^rr cr^ 

to I 'oro ^rrrwf^fi ^ ctrfer cr»r ^?r 

«ifrt?i ^C5tcv ^«5l 5irfini «iw3i rfc?f I 

^ f’ Poisons ; Thier effects and Detection, by Alexantler and Meredith Wynter 
Blyth, 



«t<f «f5> ^csift^l «rr«f^t®r ^ 

! 'stsr® 51^ ^ ^^tr® 

^t?i ^sF «rfr*Fc^ij m ^ ^cs^c^ 

«t«rfw?i ^T^’i) ’vfs^n •2t«n c,^^ ^firr® 

j! ^rfcsifs^i «ri5i^ »i^^'Kt 'flu's t^wcw 

Bf’r® fii^it^ p:di8oiiiii?i ^p^ f’tf’V'® i 

r^fs^ h®tfsF’B ^t?ii 

«l®t^ 5^1^ I fsfsi West Orange 5Ft?'«ttRt? >lt^s?- 

«tC^ :— 



Cigerattfs NOT TOLERATED 
They dull the brain. 




• IVt \»l 1. / \»l\<'l\‘l\*l\>l 1», 



Edison ^?i? i2ttfl f^CSRI ^f?l?I1 »IC^ 

^^9tci5T cq f>F ’ 3{faj^ fqqt^ i qfqtc'® qrtqsftJrrq c^t^rs cnt^ 
fqq qjq^t^r sf® vii'tqi'i 

»«ftqw fsf^ mk w q'fiiqi •qtiq^sn ^ EdisoinA^ 
«rq«tr^® Pifq« i 

"o?^ fqq qtf^q^ f^c^ar Mm fqqi •st’rtfq^ 

am ^1 1 ^®q ujcqi^tcq^ qtq l Evaristo Madero CTflt^t® 

«rfsr*^fqq ^im ^fqqtt^srcq c5Ff%iqrfq csqtc^qi »m»i^ 

^m*\^ cqtq^q ai%^m 

Edison f«|qtJl I ®t*r 

qpTqtf?^!® c»inq>q 15 \ ^ 

*rtflfii^'Q ^?rtq ql<i 

fqoiq qffqqi orcisr qftqit*rr?r csrtcqfai «*? '•rt^ 

qFfqqi ^ cq^«I l He believes* cigarette-smoking renders 
persons less able to exersoise thier faculties and he therefore banishes 
the offending oigerattes. 









fmt^ I 


^5 


«2r«2fi II? I ^c?^?cn c?icsi?r 

c?'e5i ?? ^ 511 ^t^tc's r5(c^w nv^ i f?'<tjt^ 

'«sit'Q ?1? I C?*f ^f?ri^l ^\ ! tm 

«it5Rit^ <£r?i I ^f8r%i^’r*i 

'SWC?? ^sf’ltsT Ctlt^f Htlim ; 

'0®it?l ^t?ti??r ^r<R? *1^ <si^\ 

I ^651 ?T® f?C’?? 

nifki ^f? cbi\ 

«i?i ?5R ntc?i I f%i cfcHfi ?t?t?fi f«rf^'$ ^t^si 

c?c»i5T!! «ii’l 51=^^^ «(® c^rt^c?^ fsrf’t^i 

fwc’H ? 5^1 ^f«t5l ^ ?i 

5^11 c«i%?i r*rr'?'« c^fti^pg 

«r(??ii «it?i «it?tc??r '2f9it’( ?t3f! ^t?tt ^Pi^) 

apft 5(11 

«l« f^% «ia ^J?|?rft^ >1^1 I 

cvH «H5fl c? 4?5t «jtc^ ^t?t?fi fffcsT \o^\ 

?1 >*^1 I «ita(Hvf^ C?c*f n^»I1 

? 5rt<(tii«r®! '2ic^Tc^^ i*fei fn-ntw^ 

I ^t?i *11^ ^%i 5rif*rc¥ 

m 5Ff5?t?l ^1!! 

ST®Riverside «rf»l^t®1l^tl Chaplain Edward 

Cleveland M. A. 5rc?1?? ?C9R * ! — 

^ C^t^I'S "fltlT'e 

I '^ZWf ?f®l^Il ‘<rTC? C? m 

?? 5|^ I fqc«f? 5^^ ^z^'<3 ’?f® c? ^ 

^ I c? f^rf!?? ^ c? 

'ST^tt^ I »fl?|C51 ?t?1 f^l 

^ ^ c? ^t?5l CW 

fw ^?*ttt5nr I” 


* Medical Times, J une, 1914. 



«rfRj? c^ ^ 'SI?! ^i^?rf^ 3pc^r ’^?i 

C^t^l'Q aftf^rs Ffc? V] I <£l^cai ^t?T?f1 ^*115! 

“fetsT" ffStl. <lCir fHC^^ 

nw ^tan rs?r<^l «rtc^ sn i «iTariw?r 

iffii:? c?i"r^ V*^i '<i^tc=5[ si:& ai^ca^ f»r ^t!r aiTar ^ i 

aic<(l iSrt^l «ic^5p C^IIC^P? <21^15^ ^'l ^V\\ ^ I 

^\3 asrfxp^g f^^?l c?f Jf ^ Cf{ ^si^-pi I 

“aiwit ^tC5?5i « ai'S ^SJSIfigtC^t ^1 a?1 C^^ ^faitV^ I 

«rfJitif '2f^ f%f%^T?r c^ c^itc^p c^«r ^mz^^ ^?i»a( to 
C^ C'I’fl aitait? arfi?1 aj^ f?caT «I^ arfaitCa^ >|5fC^ aff??^, 

Ij^f^'Q, ^ ^lt3fT^ ?5^51 This article is written tore- 

mind its readers that the iiahiiual smoking of tobacco in niodemiion will 
if given time enough^ ])rr>due(‘ similar results in hearty brain, stomach, 
lungs and other vital organs to those brought about more rapidly by 
smoking to excess/' 

“^rfarni *2|aiTl caj »fg^Cir 

% ^Sl^C*! ftp apsi tfC^I i asi.'if^ ^il^i ifi*! f»f^ ^{75^ 5^^ 

attafi 'SlaFtg I faifat tsfapB] ^if- 

«TfCai f%f^ ’ITC’I I” 

‘\ai fsTK^S aiitfirgp?! ;_ 

Tabacco Blindness »i|'t Citfr I ^ 

^iz^ arcaij i 

flfffrr^ai^ «2faFt?f cancer ?f; ail '5T5t5 «lfaf^M^ ^ai-?jt^ vifgs | ’IJtft 
51^C^?r B .uchard ^C^i? C^ ^rfaf^Pf?^ ^ Ctit’f ^aivfsf vrfg^ ; 

Bouchard «fl?C9f aSt^t?! ai^g 5!^^ I f'sfsi C^ 

af'S TfH ^%^Z^ »i|^ GltC’t^i '2i:apt»l I f^fjf TO'S ^C^fsi 

i* ®fai ^tai?r aif?^ albumen f ap®5| 

Wright ^t^iai car ^’Ifar ^%5r aflTO^ C^f’T 
'2|f®«taf ^fa^tir ’Pai^ ( resistance) 4iaF?ltC?r qfSI C^tC^ ^ 

'*iTnW?r I caivi[^f»r c^ff ^< 1*11 

'e«rp <ii^ (SIt’rcaF i Bhipps 



ftwfst I 


(Of w>Rfni 




Institute t4 *lCf (Post mortem examination) ^ 

CT '2it« ff^*1 I 

Bri^hi’n disease, Arterio>SoIei‘Osis, 

I 

Angina pectoris, C^lfT »T^ Wl^® I ’PW 

C?IN f^*r 3 fnit^Cl ^[tf^l ®r'i?[tr 5 I 

f^^fJT® i .ondon Lancet CT nicotine ^t?t'Q ^pTfC^ W?t 

^rtc^v ^5^si I 'Jtf® '^c'»! '2rt? ®i8 ’Trt^ isi^ ^ 

<2tpf <irttV I 

CT ®5w?f ®t^i ^\m'Q 5tt^ 1 «rf3i!n ®tf^ ct »r®^i 

»a® «t^ f^cl^ ^ij i 

CT Av\ ^Afk I ^ 

or^pt ntc^ r^p^ fife®!’? >if5® »i5g carfw^r 

^ I’l’lt'i ^!t1 mtc® ’ttw I 

Russian National Health Sooieiy? *tfC^ BTPlI ^ CT 

'Q f¥ *lf?PrtC«l 'Vf®^^StP5l St. Petersburg 

W?i?r '8^tr‘t«fj ^tartf^r ^® wi m ^’ifiiti 

oit ^^tft *t®^5i c^tsi'Q sti c’Pt*!® i2r?FtPi?r ^»r^c»i?r 

«rrci I Wki I’l’tt'i ^ci5t m "r®®^i >• ^rfai vAtn’t ^r<f i 
<lt5t?ii <rt^c® «i®jm ^fiiffc^sf ®M?t 

Tale UniversityII ^5t^?r J. W. Seavev 
HI ^5t?rt ®tPtaf 5tf^ 51t<(I 
HtHCs^ ’♦®^«1 ^b- WH r^HtCH ^tf^’SltC^ I ^^51 

HC«(I ®C?fH ®t^t?I'8 «ICW *r®HfiI1 n vm 

ttp cetH Hcm »nri;^»iif^ 'm'Q 

In actual lung capacity, this fact is very significant, the non 
smokers gained 50 per cent over regular smokers and ^6 percent over 
irreguler smokers. 

(apMO 


«l®tH5Br I 



I 


(m I) 

’T® 5!^ ^t\ w «rlC»It5ail wi I 

W^l ^1 (3FrC?tf^5i (.hloropl.yll) «rrc®ltr5^ I 

*nfrf«r »!rac^t»r?[ mt ^®i i 5r(^^?r «r<rN 

^•1 I sn > 2 tt^f^ 

c*jt*«f^ foitr^ ^5!i 5^1 1 

irf?r^ firfi-hHI ^wtc^fir fe’itfts? c«fttfef?iTt 0 R i 
c«rtr»i^ *rf^ I ^'*PTf»r (2it*l-f^r*fl ^^rt< ^?5^i:??r'Q C‘2ild»|trji- 

C'2iTj^tc?tTT3fcg Jifjj® JT^fsrl I c^rt:^?tjtBr5r 

'Q * 1 ?^ C?FtC^t?tt^ (ehloropast) 1 ifsiC^ ’tuRflr'^ 

c«rrc^?iTtwi3if «Tt®^i 5^511 ^rtc’v i 

«rr^tc^ c>2ftc§?ijt^i:3r i ’far 

i ^!iWc?r ’rar?fg«^ It^niar 
art^*! I 3t^«i cTt’tc^i «if® arcsrtfsi ^rfsi <ft?r*l 

TO I ’tar?[f5l®? (benzene) l?tM 

^ftfror ’ir?® fapar^i ’ic^ «a^? c^srf^rjjr? 

^f?® sr^>f 3 5tai -•?|?it® ^f?i% irf^*! 'St^® ^ i »at ?ffiiajt® ’t?t< 

’^fS® ai^? wt=n trc«f I 

aitwf^ C 40 , Hse I sjisit® ?('<<; :?fa‘tf5 ^®r® «r&l5r, *<i^? 

5ftf® ’laj I ^ifftc^r «a^ ^^rt® 

«if® stwtef^a I ^’?a«tt^®^ ’If®®^*! 

arcmf5^C^"r l Wfi^ra «Jt¥fC^ < 11 ®^ ^t^C® ’ffRT 

(formula) ^pi^?r I 

CTtsf nf^C®!! ?rc® t^tc® Sittlfejws? 4^? ’BftCf I Sffw 

'3ij8?i w af»ia^T»i ^® c«r»ifvr!! ^risr® 4® «(TO 

tto 4^f5if<R ‘it«ai ^rfn I *101 icrac®a or^csra 



I 






I cw\^ ’(foc'B?[ t2rj?i 

I 

*iar 5f9<^ m %l^ 1. 

( Willstietter, Mticlilewski, Stoklnsa ) ^'SJtfir ^ ’IW 

^mw nfm I c’Htf'i'® > 211*1 wgi %5rfJff^5T 

srfsi^ «2ft5t^% I ^rar f^fsTl ^f^c»r 

or^tl CT, r^WtJfNc^i CT CjFfratf^ai'Q 

I «ft*i f?csit?r^»i >2twt^%, ’Taf 

'2ft«| C5i^?5’l >2fc?ltw% I *1>ii ai isr^CW 

'qisft^rsr^F I «i9rt^ f<®Tw »i^iw !!t*Trf^«f «iWi 

f^®t5{ *ni (spectrum) 

(baud) f?p >5Bi «rfc^!^ 1 isr^tui 

«l»l^ I >2t?it>I »lt'8^l1 I 'Cf^ 

c^rrN^tf? 10 ??fi I c{ Tr?ii 

wn] 'st^tc^F ^zn ' ^^iTc*Trt^?i 

f^^t?l C<J^l nf'8^^-1 f^cl CT ^C5ff^ ’s:^! 

Wc<^r ar« 

f??i I ^dj c^ CT mi< «rfc^, ^R’*1'Q <?[t c^ 

*iwd «itc^ I <2Btnr® ^ 5 1 

C^t^l'Q <7ll Ift^?( *1?tc<!r ^Kl f?«t 

^itw ^^51 r^i ^C0f^ c»it ^tC5t 

I «ftc^t¥ f^fsr^ 55?11 ^Rail- 

m CT CT ^tC5t C^l^ (Tfl I 

(absorption baud) '<C5T I vfl€lRn ^T® 

ai«nf tm TO, <ji^? c*»r^ttsT 

*\z^, ^tz^ i:,fTO c^ (?i ’i^ff'-'ff 3i«fT f??i >2Rtr5['® 

cn^ c^t ^«rf««f, ^tz^ ?^sfC5 '®Wi:«'q 

i ^31 3'<1f 5 ’^BKi ^fwtm 

Gfifl c^ csiTf?® ’id 'srf® ^'s 

?fre 1 c«fi*i wlf’i^ f^*itar c**t^ .^51 fiiw’i ^ 

.c?in ^n CT *ii:anr (?i ^iw c^nR® «id fsrfiw fii»r, c»t^ '««dr^ 



I 


*inr 5 ftc*i ( stiucii) 

csrtf?^ wiH a *ri^ ?jf3??in^, c*rt^*i ^r<i5i 
Jitcs^c*) I 45 «rf^ cftN^ 55. '5t5t5 ^ar ^ 

^fS? Br® 55C5, 45? ^51 5^C® f^5C45 ^t55tai1 ^f% ^t5 I 4^ 

«lf5 «151 «l?*f siltaj ¥C5f «f'<It<? '5l9Pt5-5t^i:^tC«f^T 5f5^ 

^5tC< I >2155 7C^Jt^t<'l C*fl5*l 

«ir55lS® 5^51 «fl5tC55 »r5*tC5 %a1 5fC5, 55t5l 

vsf^^r^ I ^ti:^t55f54i‘!5 5 T<t 

«fTC5*f C5, 4^ ’twt^ C<)V'1]-5i5'$ ^l^C*! 4?R^ f3F51 

C5, '^t?T'*f-55ll5 f&'4 C?tC^ f55^ttl5ii:'1 5^51 5f5 I 

5t5l5r55r f^5l5 C555 C^t5 C=?t5 S^'SC^Cn*^ ( fluoiosceni ) 

5t4 5t5t5f5?5' 5st<fj ^(551 5tC5f, C^5 C^5 

55555 C5. «rfC5t5y-^|5-5?i:SI5C*l C5^5i'5 f5pr-^5^efC'^5 55^1 5tar 

’»f55l 5tC5f 1 C^5 C?P5 55^15 C5. ■545f5'5. C5')5*ff^C5> 

5^C'$ 5t5t5r 5515 5t4, 45? 4^ 5^1555 45? «f55^ 

f5f^^ 55f55l «ltC^t5F-55^5f-5?C?l5C«t5 ^55 ^55 I 

5tCai5'l f5’!ll5 fit55 ^?[-f5l«55 <5}55 «lt5«^ I 

5stC^t f5’S!t5 <S}5®1 55r55l 5tI55, «l«ft<? 'Sl^^P^Cer^ 6155 5lf«t5t5F 
5tf55t^ 5115 51 I 5^ ^t555 6t55 55f55l 5155 ^^5 

45? f5C^5 6155 ^r551 >515 <2f>^l5 ^f55t^5 ^C5 I 

5^C5^ '6ltC5|t^-^95J-5?^5f55 f3F?1 '^<1% «Isrl5-C*ft55 
f^5l «lf5mf^^ 5^C'6 51C5>| «ftcm55 ^5)f5^C^ C5 55t555 

55, ^t5t5 ^r-35t5'8 5't5l I «I1545 

%|3^f5C€?5 5^’aF5 ?W5 (2tt5t5^5 f5*^5 5'f55l 5l ^5, 

’5r5«J^ 55 511 ^5 5^5^? C^ 55^ '5i5^l5 ^f%5f ^r5® 5tfVC^ ’ttCf, 

«l5?t5 «ltt5lt^-^|^-5?l8l^5 5Jt5t5 '55t?P5iC’1 *lf55t9I5 «rtC»ltC555 
«f®tt5 <55f^^5i’l 5Jt5t5» 5:^51, “55^ 5^1555 ^*t5;5gs ^t*l- 

5taiT5 ^®tC5t 551^^1 5f55t5!C5 5Jt5T5 ’5f55l 5tC55 I ^551 Bftf5 ?JJ5lt- 
^t5 555 f5'5ptf5^ 4^’f45) 5»r551 4^^tC5 C5»^» ^C5, 

45? C5 ^tl5 (TPiflf® 55:5 '55t5 ^tC5ltC^5 ifli 5t5 I C5Ft«f 

C^t«1 ?5F «l[«^t5 It5l ^5 51^ 5 ^r55J 5tC^ 5l, ^55l C5»t5 

«T51 W C5«f 5r^^ 55 I ^5fC?5 C5 555? C55t« (cell) C3rtC5t* 

I 





ititi <?\t c^?i^ ^iKW?r ^ '«rw? ?it5 »ifiir^ «ftc^, 

♦ifs'5 ui^fan® ^f?r5i c3Ftt3t?ntclsr ^<i?r ’itf®^ i 

’Tf^mn ^ C3Ftl5t?ntli?r ^< 1 ? ^t*5^aR^ 

^•(t? «l|^? «ir^^ C^l5?ai«n^ C3FtRlt?!Ttcb 

^'s I «2nr®fV * 115 ^ 

®l^'® CSi] TO «, C>1 «»[ »2ip ^rfiait^ ’115 1 ^TC«f^ 
i<flTOt *iai ^ CT, C5st5T ’tai ’iranr «ffc'S5 

• Wll ’I't <2rf5C5t«f ^51^ 5^1 ’ltW#l (^.’T 

«(r<wt?»r ^C9!t^ ’ifs^ ?r5) 45 ^ ?'v c?r^c9i c«r'*n !?i, 

I’WW ^fl^’lar TO?l*l 3f?5ttW! ft’f 

,^TC»lt5J ’Ifs^ ?5, *1^ sitf’fsl ^tC¥t fCV 

'9J5tC»ltC5F TO >Il9f C^>lt5 

FltCif 5«1, ’in CJr®TO ^^’Itfir^ 55 4 ^^5TO 

W fe*ttvf5i ^'^’itTf^ 5^51 I iii’t 

fe’ItTfs! »apr TO crsTO ^'s.’iTfTf® ^1 ««5»f5 ’105^ 

w w»i ^ etc^?i 'e«R ’tt^csf n ’ff^sit'i ’ff5, 

'2it^tTO»i ^^’iTf?^ C5t^*rrn5 ’(f5*it«i 
^1 jn n ’leaf ^itar ’ff^^rri c5t«TO 

aitaf I fe^’itfir® rt®>itn5 ^51 c^i^*! ^ 

secondary starch TO ^ar I «(5t5T ^’ttWtST 

rt«TO> cts^iTa ’(lis ^^’itf?^ ?^5tf^3T, ^^51 

^f^l ai^fl^ ^wn ’if*!*® 

I 

n, n ’if5»it‘i 

fr® c»i^ ’rf5«it‘i ^rm«R ’if^w ^ I 

’t?t<—C5|'5-’!t?r 1 rt®-»rfn?r «it*ff^’F w 

'^rspy^FI^ >^,«o. o.,*.* I aifl.’l 0r5l»I ’t?t«f cv^siaftar 

«r»r's ^wts iab’I ’w^’Ri ^Tf%5i to ^ 1 f^sijt^ 

t CB|t5 ^ C^FtWfttV (Leaf mosaics)” 1 'si'Sil^ fw 

5f>iOT *ti5nr <s5i*t fwt»T c*r, <?«, fwh! jfti\ «rf^ *tnw ^tc»rt^ 

*W.«w ♦» cft*w n’t ’ll ’<tti I tiw wtwfiw w ^ ^ ^ « 

KWlf T M fi 



I 


*tr«'5 (Baeyer) ^ ^prfj «f<rC5f 

% ’ft? »r^at«i «ni \ tt 
*T«^'®: WTC^J <stf® fapBi« I •ff^W 

' Tfirsi (?i ^can^-^’v-’i^iwc'f? 

^*i*l?i 9^1®, *fw '«W«r5Tf??»rrnr 

*r^?n, *t?T< cvsttSts^ ^f? ^^»ftr?^ i 

fir^'stc’f iii? ?f^c^Bf rt«-»rt5 to, 

ct^-5it5 c^csf I Mr c^5f^ «rtc9i^c^i ’«|5?>rf*r 

«rfc^, "BRSTt ^ri3iT^-^<|^’i<cpf^*i-^’tt? 

^ rts-’lf^r, ?f C^®f 01^? eft^t? 

*f?tc^ «r®t® ?tw ?T*Tf^fir® ?«I wi 

<fr?r?i c^, 'Si^ *Uft< i ^ 

^C5rt^-^^-»i«sf^c«t c^*®! figsiii ’i?^l5'5 ^*irai 

’?9i Tf^c^ I 

6 CO3 4 6H20 = CbHi206 +6O2 

TO^sf m ?f^c^t«f ^fTO^n 

09^ ’isit^ir'i Tr?i «rrc^T'i*-^^’F-»t?w’ic«rf Tt^^? '2tvff%« 5«i 
5it^t?f‘i-c^t«(T ^tsTi M 

^fwfBfift? ’nrtsf^f«i3 Ml «Tt«f'Q <ir«^TOi «f®t^ iMrrtf? i Jt^c^w 
w^s *f%t‘i o-i* ^it^ffi I 4 % »tM?r 

•surw ^ ^itM I 

051^-5111 ifc^t "tM ’f«f>i iwsn I TO «rMFt?*f 
f C5('®-’ftl ^ I f^f^r, «flM5 Vfll? «ITt>rrr?r^’^ (amaryllis) 

?cv C!|«-’Itl ^1 511, «l<ril C’t^-’TfWl 

*rf?5rf‘i «fTO «i?f srf^ • ifwtf?, 'sf^-ert^ ^ 

®fP^ <2rp cst^.jm ^rf^® ?i! if? cts-it? ^^*ftf?® *1111, 
®t?l ?^car, fCiF ^^-erf^ "f^l <2f^ itw i ‘ 

^53111 ’t^K, it^c^tW5i ’tirfflf, st^wtit^ »1 t®Ttf? t5 TO^: 
?[tc»iT5F-i»^?-’t?t8fn:*li 1^ «ti ?9 iw erSin «(?t?r-?fe5tiW5T 
if?® i?K f®i 3t^c®twi ifi® ^ w*! fifar® 
fsfw^ ^ ?i I ^ftriti^-Mv-nersiTOw 

«rii wfifcii ititiM Ml «*tp itCTF I M 



f^55t5f I 






*1^ ’1^’^ 'i^itr^f? fawt? 

c<£ttf5Ji I ’icai ?r(’rr?if^^ fi^^ii 

3lt55W?I Wt^tc^ ’^l •« f^9l ntr^fS 

t 

ffT^rff^*! ^1 

«ff^l wN ^tc^, ^t?l 

ci®*JTfc<i *3;®f ?tc® ’(tu I ¥tc3ft «rrc9rt^-^f^- 
»l?CW«l Tf^l '=1^ C^tsT'Q ^ift< ^«!,«1t«R ‘il=?[t Ct®-»lt^ ^<^- 

’tT'R, ^f5i^ I ept^ 

^Trt< U(^? ^2Jt® ^9ft^ ^f5« »|Tft<''S 

^RTI c^t^ c^t^ ’(f'S® sfJFJ ^Ff^?ltc^^ C^, 

•2tt« ^kcw^ C'2rtc^f?nt^^ "^i *ff^?r 

csftfii^ ^«ttTft5( 

onr C'srt^sT ’iTf^ c^«->itc? 1 c^ 

^^t'Q C’ET ^f3F5t!l CS^tCft^tlt^ 

’ftfK 

I ’I'®! 

^ ^Rs'S'n*! ’tCi® 

ffiigsf c^®->it^ 

C®il ^?ltC^5T I <158® t <1C^ 

9i^«i I m- 

ant^if®^^® m 1 «icn^i 'srr^'Q 

«f&t®r5?r ’i^f® 2PJT5fC5?J? C’^S'fST <1i5 

cs^5>itc??r C5^t9 ’tf'8®^*l «i?»r®s I 

jr,i^ti®r^ 5)t5 H^fii 1 

5fttl^ '®ff ?|5| 

^*t^R Lr let’ll c^i, wt?r 



I 


fapn ^r?9i wrfw’TC^ ^c?r i ^- 

^tc®!! 5{C®T *5ftJ!I1 mm ^ C-JtC5 «tR9l fmn CT 

'©r^r ^t^l m sjt«(i ^^9(1 <lf?site| >l«3t5q'(ef ^«:»itf?r^ ^[1 I 

siTu ’»Ft^ M*rl <itfK ««rrc^. '®itc®iT*t> vrs 

«2rf3F?it5 (csitiil)si!r)uqg f =^T<J ’PC'^ I C^«- 

im] ^t^-siTuitc’F ‘fl^ii'i ■^f^i^tt*} c^, 'St ^wt«f 

I '®l?!l 511 'Bif® 

<it®®!l »ii^ m I fra^i *13' 

«ir® 5lt^t3J I 5iff C*l^- 

55, ®T51 5^C5I ®t51 Hfsf^ 5551 5t5C< I 5C5|*T « 

«r(t®ltr5p® «i^^'(9>jti:. ,41^; 5M<;-<j:^ <*fTf5CB| 

>lt5lT3) <lf351t«l 5p<isinf55515^ ^^.'-'itfsf® 55 . 45 5t5t^ 

55 C5, ^^51 45? T®f^^ ¥'55Jlf555t^® ^*1*1^5 

51®T I C5’l 5t5C®l^ C5. ^tCBlt^s ^?CS5«1 45 ^si»lf^5s 5]t*1tCiI5 

Wff5® 55 5(T515 ®T51 <lTf5C®CW I «lf555^ 4^ 

^>ir^ 5Ti*iiw^ ^1451 5ir*^5 fi5 si-'im 

5sf5C® I 

( apai’ts) 

# <ar55 5t5tcw (15 U^M 55I«-', C^itU^iW “» 'AW ‘^!6 5551 

ntm ntc*t JIW'S 55 I 'Ht >if^ atog fcit ^-5 >ii«l» ■'ffl^ aJK^ C^-sHirl SfltSF I 

*tfVs®’t‘l f55 5!ff^5!l&5? (.5 (;«ir9? 41^? W^flSlsI '1C<1'6 ^ItlSl^' f<3 ^ ^5151 tfSTS -SftSf 
?»C5 I €^^1*1111 atf^O 4ltultia-vi(')it 51| «iiV^ 41^;. c®llf^ 

firtt^g? ^^ri55 '5ilCoit4C’5 ultKi-icd 51 C5i1f5® ^^"9 5C--1 » 

t ^Itl!tf®lf55n ^ft55‘t -C^lW5¥t5 (r^'C^lp 5l55> v£5i a^t-ltj 5ts=!lT fa?5 C5irs|4|r «|^ 
'srfsc^ 5^'*rfwt®t5 «nf»5 5C¥ I f-5^ 55T5 5159 5tf 51 siliVtl^^ 
fVtltW 'BI« 55 I ¥tf5l¥ C^ftil'S 5iTR>. 55 TKl | 415OT 

C^T^’Ttai cnl§1tJl5l5 CJF1151? Tfm .^15 I ’»i®>il5 C¥ ’Hff'jf «l?7 a»tC<!i ¥155 f5f45 5^51 
®t51¥ f’HSRC'l J!5t¥^15«, '5(«t5 m\ 'siaf¥^'#sil¥ VTtC’P, ®l5tC^ ^.jfgtf^'JiJI 5ist I 



srf«c? «9nr I 

«, f^|t'®^ <2lt‘l 

’itw s?i I »i3i^ 5ic<(j caife i «i?it«! e?l^ 

^r«? cal^ mv^ I ^aiTC??! m- 

fsitrci^r <a<(H ^fST I wife ^«if1 ^f5KW!l 

'e'5C'2|f5 I 

!iTt«n« '2t«rr5? *fap ??t^-*(«3ri >2if^ i^, 

Tf^ ?FSI(£|^ ’9f5l"fT31 'Q^^^ ^ *(«C«r^ ^T5tc?l ^^51 

I ^l^-’I'Sflr 5^1 »!ftf^^, 15T3?1 ^tis\ »|9-31"»tC? 

I -rs »r^ *i^^tt»iiii 

TNt w^T ^1 Tfi I 

«2t^?i 'st^t^ 5?t^ I «rai 

BftC^?I »If^11 iil^fai^ ’1<’«I11'®t5| 

I iiit «i<if?»:sra; ^%m ^t?ti??r 

3r8t5T '•ifm f^?*! ^Pm '®Tf^?ii ^ i 

*£i^^ *fsv\ c*tt^” nai cst«r3? TO CT, ’lar ?itr»r?[ 'qbr cm^tn 

'stw? ^ \ ^e^% nfi|3m‘i 

3rt«rt?il aj^ ^t>i <it^^ c^pr^p® I 

'2f<it*f - ^'»rfTO m*?c^?r 
4^af 1^51 f^5( I ‘2l«ft*^ I ^fif 

*5f^ ^ *r^ ^ ^f«? Pf 

»pw i®'8 *itl^ I 

»i^ 3rtw »rft? 

‘*rft?ii <i’*Fl?r ^nafar «ii^«if«(^CT, 3i«^wt^ 

W8 ^^TC^Rf fitful ^tm <2fWtaf5T I *tf^i:«l!f ^’W, 

d|5qtt|«« 5?^?l3rffi >iar^ fiR «rf5?ii *Nt cstfif5T 

I f^ws 3!^R<tRisRr »m ^ to^i 

^ CT, W»i ^?ii I «flftw ^ 



^-•f'59r s?i I «fl^ *nTji 
‘Sfhl <rr?l1 *|^W ’TfWS 

^a(t«r »if5 I »a^fc*r c^ ^» «i?TO, 

'c^<n CT,’ifwfsf ?ifn’?r?mi ^l^'?itc«rH~>icw nw 

>rf*<^«ftr'®^~-f^ 3ic^*i?Pt?r ’TT^rsi ’^fg?! ^rtcg* i 
5<tcn ^T<i >2it^ ^Tfl 5^c3i »it^w 

f^cnssi «rgf»iit*i *ilcg i 

Tf^¥ ^'^-■raF I ^'% »fapf»i 

'8 «it4g m I -fap i fg^«r«r'8 ^W’t '*^targ 'a 

*iT?i I g»ti:Bf^ ’it'f’i ‘sr'f® ; cntgf^i 

*ti?c*fg <a?T*i^t? ’ftc’F I ^fw |s5i ^- 

nt»ft ’ig’f ^ai?»9igFg ^f^gi ^fgc® nfg; f^i ^«r»r 

gd, ’I#! fhf ^tt^g ^517 ^^fc5ig c^viftm f*i»w^ 
^fggrrgl 1 

•srf'® gtsp ’Ttaic^g ^ gi 

gfn Mt*! ^fggi 'q -2rf%’it»r*T grfiwi 

I »flt ’iw *1^ '« g^fgg ’i^sr ^gcgpt «Jtar? 's 
w\^ TO I gfif gt«n 'srr^ *n ^wgi 

|fgic« fgcng ?t*! g^g 1 gfw cTO ^g‘tg’^^ 

cuFcai ’if^’i^gn «ra '®tgi c^ajeft^ ^fiT, gstc^g ^gl ^ 
^cgf I 

^ gr5*|95 i5*rrf? ’ttcg ^11 cto «ft^g c^itgrTg 

■ gf? cgftggicg gi gg, atg^r ^rt^ig «ff« «w 

^n»r ^*1 g^gi gt^r^J ntcg 1 g^ti fg^^i, glg^, l^tf? 135 ? ^ 
^ ^gftg g^a^ H«tfgg <2if5 mm grfggi gttgp 1 fg*^ gfgg, g^ 
^^Jtf? gg^ e?« -i ggg ga? 1 «rtgiri snFT ^fg gi gii?, fg^i ^sicto^ 
ggFT gfggtc^ eg, ^ gtgptfg g» ^gi?g g^fggi croi eg 
ggeg garcg at gpic^ g^t g»igpg gtfl ^ 1 gf? gt<g c«t«ft 
gfwg^g a'l gg^ ^^tg gf^ gf^fgfg arf^ggs gi grfirgs g»sftg 
gg?g gfgg gi g»fir^ gstgi gteg egfg gg fggggcgf <fffwgg fg^ gw egra 
gte^ gFfro gt^ 1 



I 






c’ts^p l'5Tt^?r '81^^51 

^fff?) ^t^Tf^t’T?! f’f^l ^f5t^ ?? I ifl^ 

sffm ^r?I?-t«1 fsTlt^ «ig V^C? I >!^f5<r v£l^ >1W 

W5 W?I ^'S '*T«ft<T ’fc^ C?f, 5lt^ ’T?afC?W W ^1 9tt^^j 

«r^i»rw ^tr4i<s I 

’Ify CT/uqt ’fsi^ ®®tC5T ^1 *fS *l«f CVUS "T^ 

5ri ^t*r r^ ^t5i ^i>fei 

*^?*r sic«(t ^f^?ii 5ic=T I 

jf^gi^t-i ’ll “T® *r^ c^^iK-^j'sg »iT?*rt^'*t ’('aft «rtf® 

I fif*r ^5iT>i cgfc^ 

’H'f »i r 

^Tf'5'jc^ CT «rc^T- 

f^t^5T I 5f'3FI'8 v£l%5f «{tf^ i?|5tc^ I #tsT ’Tt^fC^Jir 

1 r.5^^tC5^'« ‘Stf® C^Pttl C^t^ 5^- 

c^v^ I lal ’if’JF'r^^ «rtctf^ ^\ i ^g^^rtsT ^j^'^^tf? ^I’l- 

tSlTI «fT<f<l ^C^l «t«r^1 ^'Sltfrsri ?pf?[?1 

5f 3FlfSf« C®t^iT ’PC^ 1 

srfcJS^ »f9 cPFcaf?f *?:fC¥ i ^i 

^\^ c^cai 5? w<^ *rc®?f ^91 

**% <rr3i^ '0 ®t?ic'3)?i «2r<fH ’ts I 

«ic|r9i5i cwi*r c*rt5^5 ^fjc®i:i i <ir®®- 

^*1 f^tr a, W5 csitc® 'Sjf^s 

«rfc^ I c^ ’«ft't?i1 c^t^f, ^t5tc??r <i<i5r -fi^s 

w»i5?r 1 f’P^ 2 t»! ^['Q^ts pr'!,^ 2^1 ^^*152 

pff^c 5 ff¥ ’tt?r®c5, ^c<n '2f^?r ^<«.’ttf*r® 2^c®cw ^ri 1 

sf9f ^ a eft^ ®t^ 

prt^?ii •sTt*! <ft?*i I ^’TS Jisrw >\m^ pr'^9-f“r«'8 

isTM ?Ft?t? ^?t^i 5r<vw «i^?ft?i «itt^ 

5^21 %^U) 5tw5 wm Ffw 

»f9fli <!rfi:v Msf ^?r ^^3tf??i *19 sit?»T «rrf? 

*tf^?f atw I cw fs^f tffa^ ^sr 'stc’ta pifsi® ^fs 's warf»r 
^’i»!tfa^ aFC^r, pr»i's c»itf*i «rsr ^tc’fa fa9?®l ^w\ ^j?h i 



e ff? I 

CTtc??f ‘<131*^ fsicar^ f^^\ ^f!i?i f^wn wijti 

ntn*? I 


'8 f I 

'8 ^cwii 1Nf ^c?r i 

'5t^tC?^ ’ijSg I »i|^ 

'si’i 'St?! «tti^ I tc<j?f ww f^*r 

’Sivm^ 'ST?! c^ts! c?c"r<i '3t^ «(! I 

«fT? HfW'S ^!]f^ siUiUt «i1l^?^ c?, »|3lfit 8 'Stl?t^ 

>2it? o 'st'^ srf^t^Tt^s! I ^iti^ ,Ti«f5! ^f's «!;|'5 

•tifK I ^?ttr CT*! ’f^?'5! I Sft^T'S! cwtw^r Bf® ^?1 ^t?t^ 3Tf^ 
’I?*!! faifsiC'S 5tc? 3n I ?f?« C^t*t?ii:’1 fs^r^l'S ^9, 'St^! 15^ JfW® 

’Tf?!:*!^ '5^'Sfctt^ f9fs(^ 5^9! ?f9 I 

^^9 er® 9tl5'0l5T 3!t^cfe^T:Br3! 9f??ltl^, 'S<if1f’t ??? *lt^l^tw«t 
CTKC’I ¥9T'2I^ m ^ I t?t9 %^t ?[^9tc^ C9, ’It9t9‘l 

STt^l^JCBR «lt*l*f9f*fi »lwtC<9 ?t9! t^jfi'S ?9 ^\, ^?t9 *lf99^ 

3sit9®^ I ;!t3Rt9iI’f fC?F9 9tC®t^C9t^ sTt^^tCBrsT-^fS^ *tWt< 

’It^ 9tl^, «l!^99tJ!'S! ^"r'S! ^t?t9! ‘2IT9’| 

3Fr<9! I 

^15^^ 9tC9J I uqt ^ 'Sl?1 ’fflw 

'5t^ir9 >131^ ^tC®9 3!t3rtf99 *lf99^ 3!tr9^ ?9 'fl'?? 

5!l^C^tC«f5t 3|fg^ ’iTf^ ^'S? s^tC^tlBR ’'ift'S ’Ifil*!® ?9 I TO 
*r^t^ 9Ff9'5's ?^c'5i^ I ?Ff9^ *l«rT<’ W9 "ffttr 

f^BPT® ?^91 I TO *^9^9 ^Z^ 9f? ;!ttc^tWC3T9 «rCfltW3t 

^9, ^C®t C*!^ *t?t< Wk"^ ?^9l ?)l9t9 >13(9 

3!t^^tW3! 9tf?9 ^1 «n^3t I f^art^ 3ttt^^1W5l 



I («i I 

^ W?j?i, ^ «fi?r s(tc^tw«! 

^Wc? «it^w I 

»<i^ ^wtf5?^^rc«i^ *iw f^»f? r^w?f I f^i cn 

'*TWm ^twt55»i <2fi:?t«r»f I 

’i^sir w<< c^p-isn ?if![?tc5i 

^ ^>ftl «»f® ^Sf ^feft^^l I , “Sttref^ 

I vii^f cn ’t^tfflr a(si^c3r >2tat«f^? 

I « Tll^ ^ ^'st f^^i, 

^9f Jfaitf? ^ci, c*!^ ^ 5^c'5 ^itc^rffs^^t? ^f*h5 

I ’vt9«l c’l fs^apt^ ’^fm ^ftrsf^i «itwtf^ 

5rtc5^*' I ^csrff^?il «if%»f5 ’t?t< I 

^tt’it'’^5i ^<?,^F‘rr^ ^?:5'®^5r ^f^fi i 
C^ C^5f 5rr^’q^? ^Jt^-f^fil!!!, <1^ ■W ^Itf^Csr, ^itCSit^ 

^\ «t(f^c9[ «if% «r^ 'vf5 *iwt< <rff¥c5i «rfc»tt' 

fswtc’if iat^^ jn ^^itf? 

<rrf%i*T ®i^*i ^^’itasT ^ i 

c^rt^ijTra ^Tc?rii ‘srf^ 

’itm ^ 'siic-rc^ 

wear tfrwt’f ’^w, »rfm «iWw ^^ 

9T^C«l ’lflfef'5 <1tW I 

H "H 

^aa ’3#»it<f^ sTRi ^5i«raf aNicwcai^srf^. 

w«i ^91 4*^ ^ >tt«rw?r m 

I cfe evrar^r 

«fl?ii*t ^'S^il 1 ^r?ffir ^»r ^Jff «!ftc^ ^ ^ 

tff ^ «R^t5 <rtc^, 

^^ ^al OPW I 

sTt^lfe tC«R «W 

irt«^»iirtv5la <?r5rt^t'fc«r*( 

c»i^ mm «f^ srl^i^- 

n»rt< ^t^iiJfinit fefiw? sit^t^n^fSTC^^ 4»trw m 

ntw I ca mv <tw, c»ft mm 



5lt^C^tW»T C»T^ *frtC^,ttW^ 

«Ft«^ ^l%? aif*! ^f«^l1 »irf^a»TOtiW 

w4 

^f«?11 9I^C® I >WW fe1lC?I 
'9# ^RT, C*l^ W ^f«? «f«(t*l I ^^5, 

^®Itr? *$t (A^i ’TtCW I 

^to?i =^t^i^jwsT «Jti t2f^m TO I 
«fliJ Sfsi^aiTf? Tf^J ^r^tsTQ ^ ’I'SW 6f»l«1 1 

'«rKfRf!f cirt»f «rf?Ftc5 c’ft’j^r, ^■st, ^ 

^?li^ ^ I f vf® ««rtC’9 I «w «w 

’iwK ^5^t?itc’i ^51 ^Ttc® ’itcf. fr% c^tnm ai% 

m STC? I TO TO ^f® 

wf'^rc® ’it'Q?11 ^15 I »fl®T?T®’1® CT ^’ttcs C^Tt^^tf? »!f^® TO, 
®t?[tt® »iTcaa «f?*r sit^ifejceR ^c«rrf*if1 

«ita^Tw f«ifi •d ?lai ?ira i at®tw c^ffaatf? n®t^5i ^r»rt9r ®tTO 
«('® «iii ’i^icaa sitai^ TO i fa*® ’l®3trf efft ffC»T, 

^RiTO® ^’ft?® a»facq, «i«ir5 5TO®f ’I’f TO*^ 

atf^c^r sft^a ^iTOfc’T ’ffa^^® ?[tc® ^tca i 

^-isp CT ®ca¥ atg.ar'atsia TOc^twsft® 

TOai fsjc^a ^iS »!tawa ^fac® nm i ’I’l® ^rT^ifej- 
cef5?cai f5^Bf cwc? fer«Rfa ^faai ®c!r i «i®aj?i TO Rrtst 

®tirta c®?!^ TO® Sfsft ^fac® a»ca, ®t?i ’itTO® cvcar 
<2JTO 9f5 m ®t?n ^faTO ca^l ®ai i 

TOtc?at c*rc»ra cvcaa ^is^a ^ ^^’lt?sT®faal 

5isTa ar® «ia9a a^TO »(faia ^cas(; «iacTO «fa1c® *l5ttai fcva ^a®l 
■rf®' *fl® ffai ®faai ca «i® ^^jata Hc^a m <?(% cvrar ^atc® 
«itR^ TO «icaia ®rat® aa *^11 'SfiTOa^ ^’itca'« atipr®c»ia TOc^twwa 
TOa^ atfa® aa I ca aaa a»«tat® 'q fai^i® TO® ale® TO®, cal aan 
®f^a »rr®'t® atia'scaa atlcljcera atif?,® (fftat® afaa® aa i «i| 
atll^® yfa® cat® alai ®tf^ ^jfa^c® af®® aa i TOf?.® TO® at®® 
aTO<a afa® fafa® alai aticl & ^aataa ®ca i *al aticl I TOcaa 
^$a fearaf^ alai afi® I ®««aa'a®ta®i ^K5^ta atia®c»raTOll- 
c®a TOwa ^ aa,—^ 1 % af^^a ' 2 t«tca 4a< 9ftat?fl|c®a 



I 




I ^131*1 CT ’tfir’itl ti«R 

5it55®c®r 5Ft?, '5t?f5 ^fST^t ^’fta t(58 'sr^r^^ii ^c?r f% sn, 

»ll^C?[?r ^9? I ’I’T'St SITST^ %f«? 'StlJfC't^ 

^ ^t<fj ^r?(^ «ltr>IC^C^5f 1 f^fsi^ JTtIcfe 

CT r^- f5^t!r it^ 

I '2fc!itw5f 

^ CT. 5Tt^C^l^!r ^5IJ ffw *tr^?[tl5 I '^'S ^f«f^ ^817 

f^1 3P^( <1tc^ 5^1 I « nw 

*11^ *ffii5iti c^im '2r|?f *rc9ii istt^itws?, c^t firsts 

Sf® ^ 3F9 ««rtC=iPJT I 

V«« 

’lf«^‘^‘l ^tl5'8C5i^ 5^TtC^JC«f5{C^ =TrC?f ’Ifg*!'® «f® 

^p{\ c^il I '2f*!rc5ft ?t?ittf c^ 5rf^i^tc«?csi^ 

filf^ nns* I 5^t^cfe,tC^i!C^ 5!tC?l 

C^t^TQ «rfBf'Q ^ I 

■ibt: it^Ts c^ ^r« 3fc<ul 

^f'si^tf ^’t'Ta 5 

ug^? CT 5Tt^d ^ci?, 

*1^® ’ll I ^f®SfC<{J^ >2tc?ltc^ ^tt5('®l»f3 

tcsfJi ®r^i ^jtsif’i^ 

s«4 ^ 

OJ^? STMT'S}? I 

c<rt^?r «itf? (solid) »i?t^ «iWi, ^aitfV ®^®T BTf^^ ’firt< 

I c^5?i tcers? ^1^'® ’fwK ««ftc?f i ^ns- 

*ti^ ’f^tf??! ^31 ?^?i1 ^ ^19, '®t^1 51^T <lt^«rc®j^ I 

^fir ^«^'sf«tt«, 31^ 51^1^ c^iar ^sic^ii^r ^ 

c=^st 3i®^l «rfmf ^Tm ?N1 '»{'N9^ I ^aitf? c’vm 
m, '5t^ ^Z^ ® t^tl^ >l3l’ir93lt‘l «IW ’tf53lt‘l ^<it? 

(«rf^>rRr) «2rc?t’t cs?cai i 

c?5t^ ^ar «if® m ’if?i3it‘i «rfc^ m ^z^ 

Of'Qfff I c^N?itr?CT <itc^, (?^ 

jpitf? ^pfer ^ I m 3?^^ ^Ric®r ^r^tfirff 

a(.»r ^aji^ 5fl ^f5*t® ®f?ir® ^c? i ctN®tf*nr 

(tntsit? ^“Itf^ 'e ’I'W® far^fr ^ *nTt< •sTCTt'f 



«lft¥ I >pre "rts ’l?JH JlfiM ’Wl 
2rc!rr«fsft? I 5«l 5tf^C5T 99 JH I 9t9l 9^9? ^ftf 

C9fJfTf3ft ^9fC15 ’ItCir^ C9, ^t9til CVaf 9^1 ^?ltC9, 'Sf^l 9^»f 

^(991 9tf’9C51 (7>Fraf «’f5 *P^9t9l '2f«irR 9tf9?I1, «l9t«rw «t9t^ 

»il9f m C^N9tf9 ^9IT9T5I »f¥ 


^91 '9*1 5l9i ? 

*rift?[ m srt5T9 9tcia9^ «ft?j '2»c9t«f9, «i^»r9 

*rflt9 f«f, ^5T 'Q «19S'$«tI 9t«1 9T9, 99 ^), «fl9t 

arfi^^C^ 3J^1 9tc^ 99 I 9f9 91 f9 '®’1^^91 ^91 ^9*t9 

9%« 5^1, «(i^t9tC9 9tC9l9 '5fC9Te?9 

9^^ I ^TC^ 9f<Hft>l ’IT^'« 9fC99f ^5? »Ifl W99 

^91 ^91 f99tr^, ^f9f^l '5lCi^9^rfi? "9^ 91 9*f99f'3 

^91^9 ^f99tfll99 1 «1^919! 9»f99tC^9, 

^91 9t9t9C99 9:^ 9C9 I *^91 ^93t9 9*1^9 99, 

=11 9TtCS9 91 I «lt9tC9 C9C99 9^ 'Q ^ 9t99 9*t9 f«P^ 
9fw ^51 ^C^19 99 ^T91 9^W •iitfl *r9^C99 9t99 91 

^f99l TO, ^ 5^19 ^rc?J9 9-lft<tT'9 ^Wf9®l ^r9r91 ^f9l 

-5I9*I S11 9*r9C^ %1 ^C9I, »r9'^9 99 ^9? C9t 91591 '2Jt*l 

9l ^C9 I C9 ’9191 9191 *r9tC99 C’(l9‘l 99 ^l9l| ^91®, '«igi9) «I919J, ^5191 
ai91 9^91 9»915 955^1 9C9 I ^l99l r9®T C9 9191 r99f9« 9it9 9T9919 
9sf99l 9lf9», ^9S ^92 99>1 9191 ^l9n?9 C?l9 ^*1 ^l9l f99lC^| C9»1^1 

9191 51-<«1 ^f9C« 9tC5Tt «I'S| 9*519 r9C9591 ^f9l^ ^39? mm 9J99l9 
C9f9r^ 99 I 99"t'91 91 C9l9 f^f99^ 91^ 9iC9 919^9 9^C® 91C9 91 I 
’BP5U1I9 9t9l5i9>! 9^f9lC^ 99 C9, «19"^'91 9l9lt :997 ^9 BflfsHr® 9l9l 9l91 
»fl C9 C9 ■:9C979 C9 C9 '®9 eftr9r8 nf9l f»r9lC5 ’8191 9^ 9l9l 
^r® 9^91119 9^191^ 9C9 ^f9C« 99 I 



fsTWts? I m , 

«r» f5wjT CT c^ tc^ 'ftw ’^f«ifi ®!f%iff*t« i 

CT cm ^®]vcn'2rf8r^ii 'Si?*i «rtc^ ^irmw ▼r^cir 

^ ^], «rc^, m ^tJ3 I ^ ^f5^f3 

•lew «f»r 4n<rr» wlc^ 1 ww^r nf^NFfii <2m[twi? ^stf^n i 

•i#lwj 5jir®c«w wi4^5itc?^ <itf m «i 

^ I <<l?li’l »lt«lTf»^! C?^1 ’<11? c?, •I^^WI I?J <9*1 «rl® fwi 

fw«?r «ii^&l wtc5~«ii’^r^i« ‘flt r?nt5i 'sfw® <ffsie '> «iiai5f 
?» wtfs wtew c? ^t?tai ^iwif^i *r»?i w«j ?H?t? Bftw 
•(« *1?^? arr^Jit wt»rt3 wf%?i «rtc?y i ar’ic®? 

^t?t? ewfs? w? ?te^ 311, c»t3T m 3^*1, ww «il^? 

wf??! c?<?t?, -si^B ?^cs! 3i3i< I •it^rai 

4|^1W jft'Q^t^ <^9!tr*r ^Tf«? 31C?T c? wtcii 

'5t?l w?Tflfi «it3rfc?? even ?^f?i:'®^Ni 

f^i w wr??tr^^ I «i?'9 «t^i?ii «ic«r? wifiis, wtifw 

Wt^C?? ^ a|?C«l'Q «l^TW I C? ’l^F^r ??f aftf®? 

?f»niTf5 ^?f?i ®t5tcf? ®t? 3^c^—>i®r artf®? w? ^tr>T?t- 

fi5«r I »flwfir3i ®t5[tcw? 3ic?j »4i’»af3i ff^ra ^?, ®t?[Tc® ®t?t9l 

^’Ic® »flwfei ^fi»r ®ft?i ?jr^c¥ 

fp^rf^c® fm, c? w$ ^31 f??i fsi-sf® ^^c®f5»i, 

?cv? ®t?i f??i '3<j«i ?’ic® 9itr^5i, ®t?t? 

®t«i •IR ?Tf^ c?"r 5^911 f^?l sitwi^ 

^^c®fsi»f, 3it* c?t? '®ic3iw ®iw*i >21®^ •itt?tf^»i- 

C’lt f5?t^C® »IS|W ??r I c*i^ 

Wtf*1?T? C5^1 wr??1 1P®®NJ •nr^^rfsi 3|1 ; ^af fife® 
>i?f® ^^9it3|, •IW^ felwi c»i^ Ftf? «it3r| ^*11? 

w*t ff^r *#1^1? •it^si 3n, c®tc?? 'Q f®sg ^c? s^l, 'e^c^rs 

wti?w?w3ni” «*! 3il 5[^c? I f^wtfH- 

»it3i—aif?c»i^ c®i <&?? 3ti ?” c^i wr?ar—"w+rsf ars^t? »i?? 

wtarhr C5t»rcw f?w ?tc?i i c®! «rfarfcf? ®c3i » 

WlaitCWl arw wcsitw? '&?? BftC«l f®! c^c® <t^c® ^it^c® ?c»r to 
' 85 [c«i? <11 artwci ^ I c®t?i tfl •fff% sff I »r® iffspi tow 
ntft *n r 





^rf^ f?5i ’t«*fVt5 f^^9 ^tfm c^rf^w •itffl 
a ^t^w?r'Q ’rcnr «n’rf*wc>(?r ^*tt?i ’f^fcii «tH jpu wt'f *« 

^c»T ^t^t?ii «ff? f59 f^?n»r «rT9t?5 ^Tm ^c^rf-nr »ft« 

TO I ? vfl Wfs^ '5t?tc??f ft¥t!r ^f^c« 

^ I ^T^tf^’Tc^ f^r^sr i ^T?tc«rtr 5fc<rj 

*l« srtt—^t5tin 'BiHirtCftf t c^ai^! 

SJI «, tJ*! >£rff%^« I f^, ’ITOI^ Wts?C^ 

sufsi 5tC5 @i^i, (:?^at«r tsft^ 

’i'ticsitiT <11^^91 c?3? I cm ^9, cw^wt^ caffe’ll.® 5ic^ I 

c»l«nc«^'6 efijar^sjtfif c^fsr C*rt^ f^sf «itC51 c?^«1 ara:^ ’Blew 

9ta SIC^^I, 

'Q >-^^. ertft’fl'ftfw^ 5lC^*l; ^1 C^si— 

cm ®fsT 

c^ ai?e«?^ ^iffai’otf'f^r afuj^tc^'s ’ffsi 

Tf? an I 

ar^<rNt aif cf^artft «rtf=^'c«r'8 c^ ^^resrtc^ff 

>if’tfn^frf? f?®i. 'iiarsi af^rf »i?aic^3 ^9t«itf? 

5'e?ll Tt? I ai!^jcejfc5ff ai^»n 

>115 ait® Ol^ltcai «tai apf^TflcsFil cn ’ItV »fC^^ sitt I 

cir^icaitl’f'9 CT Tf?n Sflfsic^ ’ftai f^stf^ar, ®t?f« a«Rtfl 

«itf5ic^ ’tt4l m, ‘Sftft'i aiif^ire*!!! ^f^c® ®t^fr «it®t*i's ’it'Sfll ^ i 

^w «meaT^ Wa vfiw f^rttcisii 

^taitwn CTN^ar C^ apil^ C^H afram»n ^W^ 

5lt^, ®W cuff ‘2ff®^TRf C^l ^*r-:^ *1*^^ vflaf’f >11^ sif?: I 

f^3CW ®te^ ’I^»T caff’teai »ic^j?i »ll|t^ ait® ^111 

’BliaRlI ^ feWBf apftr^ | ( gR-f: ) 



I 

ffaia[ I—f«?wt®n '2t«t?Rr 

«r'9 ^a ^51 a ^f^?il '^tsr "Tf^® ’«ott»(t- 

fs^?1I |^?itaf9i 

Celt's fTOteri •sf^ac^? c?f<rc5 

I ^f*f ^‘T ^fii3itt«i “stt? sn ^tc®i i^?ft?i 

^Tm \ * 

^ a «2l^c?rii c^Wt^a5t*r i—^c«i m 

<a?ii’r 'sfm] fwi® sttc^ 1 

v*i^ fp{^ eft5f -^ifk^ ^f<i?i ’3L5T^T?i ^itsrt® I 

Sfsif^fafa 'i "St'S! >lt5|l*Ffe «ia 'ei^’T ’!t<(t- 

3*1 i?it^ ^fsic^ I c?rt9t^^ a?if*fc<F m 

al’T a^t^, >!t*rf® ^sft, ^ ^ ^ f^"rt- 

^r® ’lt?n ^ I 

«??? I—^>51 i ; §T^’rr®it ^ ott ; 

c^^VB^\^ 'st’t I ff® fn? ?Ptf5?i c^^i«rfc»f m^i ‘srwN 

apirr’f^ *ftcar 

Trth ^ ^z^ 

<rr^ I ^ ^i^ 1 

V.^1 'ST'ttaft I—^ ; 'StW'^ (^it^l^t'S^I m^—'< ; C^STl^ft^T 

^ aff I 9)t? f^^IttC'® I «l«fT2lt I—C^lTfsr^T 4 «t9- 

r<i5! faif^ ^et^ I »iwafn <ftc?r fsT^rt^^l 1 



«« I ) 


>ft >8 


(n nfsrp 


csrt^?r 3f*iT 

«rrsr CTTfeii’rt?tisf*ic^ c«rf^9 

^i^’!tf?i’tl ^^^\ c»it 

>1^1^ <2i^ti? ff?tr5 

5It^t5T ^ ^mf ^^5tCf5^ I 

<rtc^, «i?*r «»♦ caitfe? 

^^»rrc5, ^?"f ^ctr '>rft^ i 

C^"f Tt^<5Cl C^ CTt^sf ^tfhl 

4RFt?r K\^ «i|^faff!{?iarc^ filfat^ ?l»ff?1 af^tl ^ci 

^ ^ .»lf?^ vfl^f^?t3fC5p faifaf^s ^fiic»T fTf 

w ^51 *ii^f5niw?r faifar^ <(1^ ^fc^itl '«t1 

!«t5rfN<r carffe?ftf^ a»Ti^ afiTOat’tcfft i W af^tsj 

?vi 'e 4i8Lf^fs?acar?r firNt® fasa^ *ffafarfi‘i ^ ai aiTt^r.CT- 

fm ▼ai <ff^i •ii^ai’i aif ^'g p oia? 

atai «ruari at^ crank'oases, genr-bnxeg 

Gt'^fsa iim ^ cat^a ^rtfNi ^at^rta aian^ ^taiatwi tatw 

’t^vai irv »fl^f5rf5ni»t, >• «??»f afitai^faj^ oia?, aTia % '^R’a 




I f’lfal^ 'Slc^FP ’t® *5^ '«'rt f^«? ’ll 

'Q 4^5ifR?c>i^ »£i^ fsif^ «ra»1?i f^farsTl^ 

iTl^^t^i SI'S! 

•515 ^"i^s (.^ *i^ei '« fsifal'® *{T? s^j 'ffir *i<^n? 

^i?i« I c^'^ «i1^i?i c^ ’ifvf fsjfa^ «it^^ c^ 

«ii^fg tsifst"'^ ^?l 5i1?i ^151 ^%is\ ^tTl ^ 

^ ^T^i «iic5i^ ^*1 ?f% «itc^ I 

«flW c^i csi^f®!^ 'I’fKfS 5^111 <tti:^ 'st^ 

C^ f?' «t3!5R<1 ^j;?! I C^fs^'Q C^t^T «ltr^^5F ^«tVfl«| 

Tf^l VQ 4if^fR?C5nr f^faf® 
^3) 'Sf^l patent ?pf^9l C^t5[ C^t^ «(t^ C»lt 
«iftw ^t^i 'Sim j CT 

CT C’lt «rt^ ’1’F®! >ISI?I^ «!ttt^ <iJ^? ’if?^ ^1 ^ 

^f«i3i «c>i^ fsifers «rfr5pt^ 

»l«fC5 t^i C’f'^tl f^?ltcw i% C^ f^afc*l >il^ 

fajfal^ «rt^ Si^ <ittC’?5T C»1^ »ISI^ <11^ 

»r^ ’I’iCT ’ft^ii «{r<i’f^ ^ 1 

fl’^^tsr^lft fajfef^ «ft^ Cl 

Wi «(tf »lFgt53 5rc^ Nickel, Maugauese, 

Silicou, Sodium, Chromium, Tungsten, Titanium, 

Magnesium^ 3F{^ *£l^ I 

«£rt3 Blan 

fail®|^ «(t^' «£|^'® ^?n I .^^t»l^ta Magualium s^SRP 

'Q at'i nl^asR '5t^ faifat® <(t^ ^cw 

«(C3PP '«t«l CJai^, «IS|1EF f’Tfaf® Magualiumoi aaflj^- 

H'S^al >• ^’T ’lim?lf>nR ‘itf^ ^iT^pppMagnaliumOl 

■r53»ai >•«» ’fjRwf’wst «rtriFi si% ct mtf 

■rs’jal > Nickel faifa^^ ^t?1 ^35 

\ 



CTifet fiitatsfsftJnsi i 

« 

American Socictt* of Automobile Engineers •Tt^ 

C»|«h f^9l Cf internal combustion cylinder 

piston “ Magnalium "uq^f Vt!Jl *21^^ ^91 I »I'®P1'8 

CWtfe '•rfCte Tf^?t crank shaft «H^t fly wheel ^TTSt’^T >1W 

Wal^ <ft^ «r?t5T 

CfPR ^ 

Ktf W'S ^1 Nickeled 4^fair5f?C’ni 

fs^fel^ fatfaq® i2t^^ I C^®! 

f5l"tt^?ll CT t^fal^ Ktf (binary allo3 6) «lf^ 

5111 

»<igf5if^?c5f? 5ir®'® *^1515^ «ft^ fsi-ft^iii «itef5Ft»r <2r¥t!r 

<itf 51C^^f15|fii?i1 *|ff 

I ^?tr« a4 vsifaffsiiisr e sitsil 

«W5 <ft^ ’«rfc^l ^5 fcs|^ CT ^<l^ 

5ic^^f^ f^f«r® ’ttc^ ^ ^ 

«fl5iq '2lC^t^5T (^l^f ia^f5lf51?3f «rril'0 ^ 

<rf^ »i^?ii <2f^^ ^^51 KifiS ’ifif^rrci f^"rt^car 

farf5^« ^V$_ t^\ r5?t^*f ^Ti >ft<fJ 5TC^ I 

<1?I ^5ft5ft? Miralile <(tf <2i^^ I 

5^t;n <21^11 { engineering works ) 

f^in^ 1 ^5tr® S9<t ^t^f eq^f5rf5i^ S Nickel 

^ I *s»^ MiraliteC^ C^l, 

*ir^st, roll ^?n ^ '21'ff® 515l«t 

«fl9f ^ C’¥T51 Wta 5ltr<IC5I ’5F5 w I Miralite 

«<}5p^i Bft^twa 5(ci(j ^si ^f^Rn cw^ 

c^t5i'Q «2i^t^ 'ei’ifttim ^ 5^t^— 
If ft>l CT5R fm t^f* C5ff*l fff?ltc^ I 

. Hydrocblolic «iil fmf Cfft51 «lf 5^^ ’IfW ^ I 

«f5ljf^5Wf fffat® K\^ Hydrochloric m <2119 ff j 

am Cf Cf>f»T Miralitecq^ 'Stfl 51Cf I «ltfTf tfff «rf‘<1^ 
'2r<it5i fti cf ^fi wf »rrt?^ fjtnrcf «T?"r ^ <2itfr 





I 

^ or^ c9C9i^i ’T!^ 53F, 5ainr« »iw 

OJ^ miralite s^fai t- fsrfat^ >IW ^^»Rr 15t®lflThQ 

C^t*» I ^5^ «rtf W 

•n?5^ »2rnit«R «it? I ^T^l 

ire p I 

Mira]iteU)!f Bpecifi« gravity specific gravity 

K th ; ^csr ^ C^ '2fN 5III 

^•l 4^f^r5^il5l 'Q hfal^ <tt? «ICW «lf«t^ I C«ri?rt^ 
^tf?i ^tvs «•• ^s^^ <1^3^ ^ 

’I’T^ Miralite^I *i|^ «2ft^ 8*» ^^ ^9 

Miralite C^I W® «Rt^Tt»l *ltM 

^^1 C® *31 ®r^C5T C^ ®tC?Rr 

sit«i^ ®T^153C^ ^®c5r^ ®® »2ft?[T^53 ^^c^sn; 

W ^'in I 

Miralite ^ I «IW®1 

«Thr'Q f^faf® «itN®t?f ®f!i^rf^ 3ic5^ 1 cf«n 

f^fal® ift^ ^5TCir?r ^it I 

^ ^Wcif? f® ^^®i ^rm cir^rivfl^t «it*5^’i® 

^c»r ^ ^itifTsT ^J^® «rwm f® ^®i 
»i^ cifH^ 5^ ^g®s fsi?® 53^ ^ «rff^®tc?r ^® <rf?^ «3r?r 

^9|»T ®titt^ cw^ «ir5 ^en ilfsT •“•tiMii 

«ft® 531'« ^it^riiii r I 





'S‘1 m ? 

(n?r I) 

«it’|5Tr?r ^*<0 ’^fsr i ?»r w «rw 

fcfim ^fS^rs, Lnmbayo ^C^T -C»ll CatWf^ ^ I 

^ItlC^f.if aic^ *|t^, si|>! flTft^ 

f^t Kt’T !11, »I>IW ^Ttap- 

5Ff9'$ I til fiR «ttr^?i I 

’Tf5 »rr^ arc^fj ^itfsr carf(r^t.w 

Hsi ^»i ^ I '®<!.^FTitf c»i^5ivr?i 

a:X^ ^rf^'Nj 5imw?r '®<^7ca[ 

tfit?i 't(^ ^^t5t'5 ^r?i^tan f^fsr «TW?r 

^f»il®i5l, ^rtT^'8 Mt’l »ft'3^ 

4^51 ^r*(C'5 f??it%i ^wN 

^l51 ^fsi, R fiRt^ t^^t^T'S *lf^® 

5lC?f- apsi^j f^fw ^ I 

^t^^rrsts «ft^, ^t»:t5 c^Pt^r «n^5 ^- 

C9|5i —^ 51^1 ^t^Trs ^f?i?i ^^rnrr5 Tsts 

(^t^tc^ Tt*T ^csf, ^’(tf—ti^ «2it? !i-%i 

^t<f c’rm ^5t<fl, ?r? c^ 

’j^Br sfw CT5» I til fiR Bftsi ^ar ^1 

1) ‘ntiTt^il ^t5c*rc"r ^rhii ^rrc^’U ^?ii ^ i «rtfii 

®T^ ^SltTfsTI ^13*1 ’^Ctr C3 aiaptfR^ J|t«!11 ^?r 
TO i*l>« f?«l 3tr^3t3 *13 C^ifSil ’rtr331 3t3 I C^t ^3f3 ^tl i«i>^ 
3^»i3 C3^ ^t»r «itf^—c’m sif? ^t3 tn&i «r(^ ^sw 

tiw^t3 ( Lumbago ) ^t'S’Tl 5[^C^ ®rf® ^irfijufc^ j 

^C3J til fifR^ m «<l3»3t3 ^51 3s0|r5 ^3t3 ^8taR«| ^3tfi»r, 

^ 3t3‘f «rtar ^ Birf? I ^i« ^rtn ^t>rf3 ^iiP^ 

^3t^f’(3ttlR ^Hrrrs^ ^3 ^ Sfl^l 

tren’ft^ ( Lumbago ) 3T^ ^31 «lf(Wt wfm *ttt3i| I 



I 






fsp(t»! 5rt5?T?r ^t^t5i ajtw I ^T?r f%i- 

*Ji:^ c^ Git’Jlapt^ 1 
^t^] * 11 1 

f®r5? ^tfai^ft®! "W CT, 

if»i «ffti!rfni, (?il cn<il5? 

»rat^«1 ^ai c^fi*! ^Mr® ct 

?i»i c’sii^t ’itf?«l I ««t?i f*3i 

5^11 ?.tfaj fsfsi (sr^l^Fl 5?itfnc»J5( 1 

?Tfaf '2i®t^ 5^51 Bf5i 

^r?5i f^f«! «ifa c?f’«rt'® ’it^wsr j «ra c>i5ic^ 

^^1^1 corf’ll ^t?l C^ 13^ ?>! 

Claft sit’Tt^C?! ^9tsl ’(ft Wt’T ^ I (?1| «fjR?t 

C^t^ filter? U9^«rc^?l ^ ^Jtf^ f®f5?'8 ^ 

f^5f*iFfl ’icir '©^ ’ttr^Fc®!^ 

©©t^ ’ft^t I 'iim '^ar ©f?i?i) 5tf^rr^c«T*f 1 «it«^ 

(^T’T ©*n f©f!? csrt©ar^1 ^*1- 

air© f»Hii «re5(i©?f fsi©^ ‘sra ^a© c’stcft wt^apt© ©1^ 
©t?l ©r*^?! *r^c«t« c^t ft© ’*’1=^ ©ciR I 

fK©t© ’ri?© ©t^ ?^c© 5^1 r^fsTfpl©© ^53?; 

ftR ?i1faf ©tt© f©t^ c3rf«ic^^ CT *a<i5i© ’I’W 

©r^ I ©w ©1^5 ^fm> f©r*^© ©t^t^ ^51 ^’If© I 

c>!^ ©t©^nr ^ft ©%©© I «il^ ©C’f ©c©© 

«i1f«!r ^<^tw ’it©^ f©?il »iJU© I ©fs^tai 4©^^ »!©© 

^1> 5 ^ ©l^ ©W5 an ©t?1 

©CT ? ^’l©tfa©1 »I©C1 ©t©?l c©t© ©©ant© ©1 

©fifflt ©t©l ^?t^l ©tf©, ^©1© ^t©U©© ©©c©1© © apSt, c© * 11 © 

>©i©r© ©t^ I *l1»5t©T ©tf© »a©*t f©©c© ^©tft© ©1 ©©f©t© ©c©© ©1^ 
^©t5l ©Tf© '^©tf©© W ©t©tR« ©c*i©l ©r©©t© ©aw© I ©rsw 
©©©©1© ©t©l ^©tf©© M© ^© ©f©^1 **rf©©« ©© ^©•t* 
^ ©©J ©^* 1 ^ ©tftf© ©^©1 ©tW'l 



^ CT fw anw^rlY® ^vsvn 

^«tT ^ ^*rai *(?rr^ 3^^ ^ftn ^ 

^ ? Wt^T Cifrr *<lt?S’l wn 

»l^ ^ C«I1^ ^kV9t^^ Tf{\^ fM sfl I 

f^lfs? ^tC'® 'St^c^ f'®!?? iflt Jl^er’fc^ 1 ^ 

^^cigsf 'stT^ «f'»rr®?r »itf^'® i ^Rt«rai 

fi^i ’fW f% ^’itcs ^ ®t»r *(f?i^, c*rtfe?, 
^f»f m '5H«nf^ 

'Slf'S ^?!r ^fgc^fil ? 

•rfc’ifii^t^ c5itc=¥?i fm, 

'^«r *lf?I^^ ajflfsf «f5i^ 

'ift*! ♦rr® >t'®j cn cwiH dit^^ 

^ c^t^ «rfcisn 

^Fn»i «it^tc?if cnH's CT^s’i c^iTi^ir ^11 f^mtu «?WPt 

JiM^^tihr 3’t5 «iHr?r cif^ r?5ti:^ «it?r 

sjsi ilfeiitcw i 

7f^, ^tsrt9fl?r I 


^^f^?Ft®5«l I 



•sf^a atwi 0^*1 ajf^ ^rtai^ ^f^fii atai 

^ff^ csfsrfCTa c5ca ^fa ^fprar ca^* i 

’!^j ^u{ ^ a'®! I ^Nai aff Tfraa^a cai ^fa^ta 

«f^a aaci «ittsit5ai a»fa «tai a^si »a^ ^ 'la atca i ^aca 
faf^^ aaa «itci5 aaa ai^aia ' 2 ita^ a^c’i’^Fi «ifa^ i aaa atataa^ss 
c^a ^tai ^ fa?iiaa ca aif^aR acfe ai ^ai acai Lord 
Kcdvin ^ja a^aa aaca ca a^a haffaa^ a^tfa 'affaatta asfaai ^a 
«iaTat® a^f^a^a afa^ faai faatc^a 'stai ®fac^ nata i ^ta a^at^a 
c^aca^ ifara 'srta^T a^tca^^i ^afa^ aica» 'at^faa^ ataai i ^afa 
a^ata ca ^Taa atca? ai ^tai aca i aaa aaa atca^ aiaa «iaiaata 
afaai ^faa^ atca» i aprcaa aa, a^c^ ^itaf^, »^aca^ Is?) ^t'-«fi sita « 
«laacaa a»^ ?sa caa aas ?i?ca a^ v^ ’its aaca ara 
ai I «itfa afat^ &tra ai ca ^caia aaca *n m aia m ^ta 
afwcfa *flat facaca^a etaat^ catacat «rfaaF i ar^Tsi ?a aaca 
asf^a caartai «fac^ ata airaai fa^itc^a '^ratcaa aacaat ca^-tca ai atcaj 
«iatata> af^srsta afa^a af'sai at^^ i caa^ ^ucaratca aaia aaa 
ato ’itraa aft i 

^aata, csap, at^'sita, a^c^ asa ajal cataiaa; c’s^aca^ 
«itaaj caat ata i cat^ifaaa ataiaai alca;^ a^ Taaca ^ 
atfac^, 5fe,^faai aifatai a^c^a ^aat ^tctr atfaai caca a"aa ai afaai 
ai I ‘fi'ea '®ai cacatfaatisia atcaj ai affaica t®fa cata a»{aai 

afai'S atfai^a ai “impossible ?— Impopsible is a word to be found in 
the dictionaries of fools.** 

ftn ifl^ai ftata ^faw atca ca a[faa «2rfa^ «itaai ate a^f^aait 
•jraca ^aiaata aca a^^ aplar® aa, aifeaj aa 'sca^ a[fa ^aai i 
^atft ^attaa aft ^ ^naia afaai atwa i ^laai 

«Ta^at^ ^ataal ^alata*t ca^ a»taca^ ^caa aft *111 aa 'a ? teTft?^ 



environment J|C^ ^f^TTa I 

, ^ «(^ aic^ c^t«t ’ita <2ff^ 5i« I ^1^51 *it^l C'stata 

^ca, «fly<ift^ »re^ii n-m 4i5fa i 

^ ^f8 ^ara’ita ^ ^a<fj «cat a»t0f ttf*!»i ettc’a i "»i^3j 

«laa” ’t‘1 n ?ta i ^a«tf5i?p 

a^a c»w^ta, ^*i5ir»!^ a^isfitar, fsaia^a afca^r f^^arc’f atfaai 
^ arfaatc^!?!! 

^'•rrt^ «itc^t5s^i a'faai ^^lai ct 

3i^c»it «fr^ ^cn faatcj^a cm «ita« i c»i^ c»Tai ^faata 

* 

»iaa 'St^ai '2rc«i<Ff5a "tl5 arfaafc^^i i 'srt^al 

fawf5^ *if^ata »iaa ^ftial c?fac^ atf^ 5?f? i ^^iMcwa >iasc®r^ 
’3[f«f’t« faaita i af^rc^f m a? •{\ \ oi cwta^ 

^fitwa f’rattw i 'BiT’iai ^f^ata aaa afaai ca atai c»iai 

^tai mi I fasi ^tatai ^itaa? afsrai aitf® ^r^afc^a i^tafat 
ca ferf^a »rtai ^ffgaTc^a ^t^ta f.a^ ca^ ai ^faai ^tc^a att i 

«aaa a»ai aca« •^afa^F a^a^i ^a^^i atc*Fi afataa catca»a ataan^ 
ca,ca carR^ faaa C5li ^fai^ vaaf^l a^ fa^fa a'sai ata fa^ai i 

^aaafaa^caa a« ca c^rfF fac^ a"f aft®i tf^c^ ntca af^aicaca 
Tff^a ai af^a fac^ aa at^a ttf^c® ntfaca ^tafa c^tae afca aft i ca 
ajfes «iaf-«rrc^ fsfa i^faca ca ca»R« afC 2 ^af«® alc^ 
atfacsa ui fa®R «i5[catas» a»ca ai i ca ata fafac's atca. csli 

aFfacal fsar-ftat ai «tfa a«ai ata ^ aa ^ai ^aaff^^af a?a afaca ai; 

'stai atca «rtaai caca ^atai erafta cata, ata, aa^ afa, 
ata atl^ta, aca aca atSta a?caa aia ^^rasta i fa®fa aca ca < 2 fc®T^ 
faarta a® af®caa aa i atata ca ^ f®fa cat faaca 

cati4faca acai a»rac'5 atcaa i ^ca ca^ aa «rtc»ra afawtaai 
W1 ^a®® I «ra aaca 4 ^ aa f^ca a^e^taat atca— 

*Sorae mute inglorious Milton here may rest. 

Some Cromwell guiltless of his country's blood'^ 

afaai arfac® aa ai 1 aR^i atta ataiata 

a«ai ®tai at a^ca a^a ai 1 ®ai ata Mozart« a^aa aata *1® 



f^l'SiTsi I 


«!| b-^l I 


^25 0 

; lliiiule) ; Beftlmvon S5[^>ig 

: foiirt. tini<<ici;iii ) ?>‘S( ; l^i-iivil "ih ^?[C*T ronics 

section ; L:iirr;m<»<« 

’fc^^'11 ^ ^ Br?rfi5[?rTt« fienn- Mnxwell 

.<sl^^ ^t’^l v£l<^? (’Icrli Mnxwell 

« liell wiring' 'STfC^t^in Vf^^ltr^C^ST Mf 

cjpt^ 5pr?it^- C’ftSf 

t ''S’5^ ®r^c«5 r55C55 W ^C5l ?PtC^^ >51^^ ^tW<f 

f^r=?5 ’Pf^C'® TO sTtC’f I C’Pt’fN 5t5l 'SftC^ SftfsfC® 

^\ ’ttf'lC«f 5ftC^lHC5Tt f%$5 ^1^51 s?l I Jiinies Wai t <s TO5 

55C=ff ^^2r«iST Sleain. 5l 5»C^5( ®t5t5 fsff? 

apstN® ^51^1 5ff55l C*fW «lcani Kn<>ine ®C5i? I 

^^C®!r ?5f 5^51^1 

^C5 I—I’erkiii aniline <]ye 4f^%l1 j-oal-tai- 

industry^ ^'4 W I ^fl'sPW «‘<'itl (fr 5^C® 

^f55l C5f'j5l e '«(tCJjf<)^l 5tc ice'll Steam 

ciiyinc Rea|tei‘t4|<r Me t/orniic 3.5. ^<5,5iC5 5S 5tf55 

I Wesiiii»lif)Ueie'Q Marconi 'Sff^ 5^C®I ®C5 nir- 

brakc 'a wireless lele^rapliv ^Tf^tT 5*t5*T; Hall a Heroult O 55C*I 

alnmininni rednetion I ®tC5^ 5T^' 'STf^ 5»t^ 

5t3jt5^I5’n 5tfsR^J 5J5?|® ®t5t5 {^55 5TO ^115 3<t 

Heroult ^iff^’^Tt® Electric liirnacc i2r>3® ^C5*t 1 

45PC«I 'Slt^fsi-P ^’rc®?r call ^*1^ ®tf^5i1 

C^f^C®* C5 '®^ avt'raj'-e a^e of inventors ; b* 

®tC^5^ «• "*45tC*r5 ca(^ ^11^51 ^’IC® 55? 

5^5tC^51 I 

5tt=l 55^ I 

5P21 ... ... ... ... 3.& 

Cotton-CJin ... ... ... ... 3.1 

... ... ... ... 8 . 

K>eapei’ ... ... ... ... 3.3. 

cfer«5«Slt¥ ... ... ... ... 8 <» 






«rt«KiT I 




m 

'§lt5C5^5 55»1 

Vulcan izaton 

Oft 

C»l9|t^ 

Kh 

Bessemer Process 

8^ 

First coal tar Product 

>lr 

Rc«jencrati ve Furnace 

0«—08 



Air brake 

51^ 


5.a 


09 


tfo 

tlsi 

^b" 


... ' :to 


o> 


^9. 

ilC51C?{it 

Off—Oft 

>lf5^ 5f> 

Spiitiiiiic- j’enny { 9.4 }, ctlici us ansestlielic 


lA*)), first syntlictio j.induct ,?tr), (Oo) 

cy\^ Oo), (Oo), §t3f^fsfT<I ('3»), {«»), 

f-5<p u'clditi^- (OO), first Inijonintive {ooj, ('OH}, 

(O*) ^®}tflf C^t‘5f ’*rf^ ‘2ftii 4 55 I 

t5T5 ^t5'9 C^’f 

fwt 5 tCST 55*1 «*■ « I 

‘Stt? «« 5«^>1C55 5tf55 5^5tf^ I 

lit Cffl^ 55C' 5 I 

«• «lf555t?*r «lt‘<S55>J c?^1 5T5 I Edison, 

Brush, Thninj.sou Oo ^f551 «S^C®5 ^TfsTI 

I 552^1 ^f5f51 tfoiicriitinu, trails in isson, '8 li^lil 

fm '2r^ 5iC<IiT I -STN <5C»f^ Sparguf f^SST'S 
(2f«fl mm ^C55T I Oo 55W5 W Stanley Jlt:55 alter¬ 
nating current '5ltC«lt5sn «PC5*f I Tesla o> ^gtJf Pnlypliase 

curreiitiiltl n% <21515 55f55l ®rm®5 *(51 f5« I 





«?l vif 1 




59 « «rwt?p^ Jim ^fiiws^CT wi 

5^C»I C9t9 59 ff% ■rf^9 f5l»!N 5ll» I f9C»rf*l 51 atrophy 5^C»I 

^1591 5151 C5^9i5 f^f 59 r9»5l 5*11 r5C»f5 ^1^5 I a|9t*t 

C551 5t9 C5 ^5915 ^C^C^'Q «IC59S «?r®55 571519 ^«5 5!r99TC^5 551 :— 
Beesemer^s Process, cfef5aiT9', 57TC5Tf55 5f95, r5>5tf5tfeTl^5, ^Wl^,1- 
C?|f5t, voltaic i>ile, C95»'^r9, ^fitTItsr '£l^r®9 5t5 ^5 5»9l 

5ttC'® 5tC9 I ^15 tf* 5’^5C99 59 C5 f5C5t5 5C^ C5l»l C55 ff\ 5t9 

(;5»551 ^ 5519 fill9 C5*T5 n 8 f5i:59 ^55*tflt :ffC5I9 ^«t55 «51 5t9 51 I 'SW 
5^59 59C5 Bunsen, vapour calorimeter 5tf^ 5'i:95 '55t Edison 
tfl'S 59^56 C955 55’555 M. G. Fa ruler's b* 5'^5m 59 C5^9i5 5''9v|J 
f^OT5 I «>o 9^51C99 59 '5ff595C99 5i:5J IIarvey9 f55jT^ Harveyized 

8teej’5^Ca5 C9t5ll <f5W9^ *2lt55j f5^f5^ 59 1 '«9 59^9 

^Cff5 C5t5j ^lt5C59 5C5r 5jtC5tf55 ^f^5, X-ray, Jacquard loom « 
Mariners* compass j 5T^C’59 «l55f59 BiSJ «it59l *|r55’t9 f^*r5 f5C*r5 
«rff5ffC99 »fl55^ ^tf^l f55t5 I 


^S«t5C5F9 5T5 

595 

^ i95J 

5t»l 

5tf%5 

"iW 

... 4f5^5 9t . 

... >1r84i 

^^f59T5 ^1555. 


... If5 «5f^ 5'S‘f9 

... >b'8'9 

f5f^9 


... 51519 ^59 ^tt59 ^C5t^ 

m4 

... ilr>'9 

C?Pt^ 

^.•• 

... f9«55t9 . 

... ilrOt 

5t95Ff5 


... ^T95l5 ^f^55l^ ( 4f55) 

... 
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f5|CSR^(Precl)... 

vs* 

• • • 

Regenerative furauce ... 


>\fth 


VS* 

... 


. . 

tbil 


o* 

• •• 
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• * • 

(«2t<r5r) 

.« • 

birtrt 
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Ob 
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ov 

• * • 


4 

•. 1 

blr^k 


oo 
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Locomotive 

... 
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oo 
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Electric Welding 
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« 
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CTtl^ 

08 
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bir«1 
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08 
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b»«t 






fwtsi 1 ' 



^1$ ;?qT 
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Oto 
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ib-o^ 
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0\b 

Hot air lilast 

5b5.tr 


O'b 

). 

5bJ»o 

c^f^s 

'0<\ 

... C*!’P#^Tt*n 

•ib54 


'0)f 

Aero])laiH‘ 

5c»»4 


Ob' 

... ^STiflfi?^ . 

5118 

fjica(;^j^ 

Ob’ 

ItegeJUM'ativL* furnace (pertectod) 

^b'b^ 

5im^ 

Od 

... ^Sf . 

5V'b* 


05» 

... ^^t'l '2re|T^ . 

5bOJ> 

cn^ 

o> 

Hot air <lr\ hla-sst 

5b>8 


o> 

Internal coinhu.stion motor 

5b’;»1 


8o 

... . 

5b5.J» 

'Qi:?it|?^^>l^ ... 

8o 

... Quick' acting In-ake 

bbbto 

lilfp’H 

H 

8o 

... . 

5bA() 


85. 

(kmvcrtor 

5b44 


85. 

... Iiai CSft^l . 

5b*1 

c?Rr®R 

80 

... . 

5b4»1 

?p^ 

88 

Ilcvcrlioratorv Puddling Fnrniice 

51b8 


88 

... tcetcl^i-c?i1^? . 

5b*4 


88 

... . 

5b44 

f>ic^ 

88 

Open hearth Process 

5b«»1 


88 

... . 

bbfel 


88 

... 5titJl ( ¥TC<jHCfl^ ) 

^blto 

C^*ll 

88 

High speed Steel 

5>« • 

trc^spR 

84 

... . 

5b5«» 


8'b 

... Battery cell 

5bO«» 

?I< 

S'b 

... 

5b01 
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sffsr 



»IT51 

JiMif 


... rVifffsfc^tm’f 

... ib-^o 


8<) • 

\ ()U:ii<‘ jiil«' 

... 

C^perf®^ 

(to 

... *1^5 -F»MPI 

... stria 


to 

... ‘5tJfC>!ff5fif tf^if 

StrlrS 


to 

X-llay 

... Slrfta 


t> 

... ^ftif'CSIl 

... Sb-ifel 


t)) 

^f® 

ib* S 


t^ 

Hitt air oiiji'iih* 

... Slr«« 


t^ 

■ ^jfc>if!5f;^ “jn^t 

.... Sblirib 

CAt< 

to 

. • ’!^’1f«ffffC«tir m ctfqaif^ 

... Slr88 


^0 , 

Moiiildr 

... SlrtoO 

^fc^ 


1 larvcyizeil Steel 

... 'i\/7iy 
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'®it5ffl CA c«ff^ ^tfs c?r^:® ^\i% c% Atm r-fg fwii 

‘(TtC^ «T«!l m ^^C>I5 I -|^®| 

f^l ^?I *^1 I '51CJT4'' At'^KA'A 'Sffi '5f^ »ffC3g ’Iff®'®! C«f^ 

m I »15pt® C^f«t1 I tfl r^^C?[ (^-sff^^p 

^r??fii 5ft I (Af^ 

cm^e &'IC^iT Sfl I Acm A^C^A 4kA‘ 

'®f<f ?tC5f CmC^ il^tl f^-ff^f 
LA ^t<^ ^Sf) 5f®l*f!<5Si ^rmtc-fif 

At^n 5f*rcif<f '<F^ ®f®f® ^f| I 'Sft^N Ctf^l ^f?[ CA, CA ^f^c® 

>I5pf« «lfC5ft5ifl ■'^ftCJf^ if ft C>Tt ^f'?TC® ^'^f|?i| «ff® vsffi JT5ff« 

R“fffrff ?tfii c^ff^cip ¥f<f?ifc^!! 

Jouatliiiii Etivviirds >0 ^^CJf 'Bjf^f^ fsfr^^fC^i! 

Af'm <2l^ff I (foetliu iftfijr \f AVtA ^Tawt f*f«f’Tff ^Wif’fff®®; sjf® 
®f^Uf^ ^f^m 5rJtf?if, t^ff^^lH, ««t<F ® C2P^ ®|^f?f f%|| 
f^l ^f^Sff^sf I fsfsfti! m»f siff^if ®W!f 

f^f'«r?1 ^f^SfftCSfiT I >« il^»f?r Am Hamilton CA SfW 

fcif^rc^i? ^f^l 'Sf^ct ’fiSflf SfJ I ttaphnel 

>1 CT ifA ^ tr^^tfesfiT ®f^f!f ^f«F ^sfiTl Hft |j 
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^5!)^ I 

aj^ ^wt^i ^ I u w? ^cn 

«iTc»n5«rf«^ TffVfts «rM?j 5^5t(ir«R i %tf«f- 

fjwts? C»l5lT?C»Rr C»P»1<lf^TI Coramander-in-chief I CS^C^tf- 

fm #53 »i^cw *(f3W( 
fin(tfi5CT5? I ^cw3 circn? ^tspT ^«n «r 3 
?tW3 3'i3’5 ^t«n ^«rf3 ^«f5? 8. Ceasar <Si^ 

^ac?« *lf?IW C^ I ^3f3 Franeo-Piussian war«a3 C»TJ?t*tf« Von 
Moltke hb 3?rc»l ^1^3 '« ff3iWt3 '2f«r*r nr35f C«f*? I 'SC^ 

»fliwcai 8o ^<^51133 ^r3r® 3? C331 3l3 31 3ft3«l 

<2r3C3 f3^«3 3tC3 ^C3 ^9r53 3ti:^ 33 3f331 ^31 

333 3tC33F I ^f3^t<"r ftC33 8* 3W33 *f3^ afS ?f^3l 3tC^ I 

C 3 ^ 3 i 3 3 t 35 rif^«, ■riaf® 'Q #^1133133 m 3313 3 fN 31 1 ^C 3 

^ 33C3 3tef3y®3i 33 31 331 5C3 31 I William Pitt « Alexnnd(Jr 
Hamilton ^1313 ^WT333 I 4 33131 Wyman f»ff33ti:^3-~ 

Tlie highest flight of imagination, the neatest insights into 
scientifle truth, and the most dazzling of military operations have 
often been the products of comparative immaturity, but the more 
humdrum activities in the affairs of the state or in the conduct of state 
or finance require leadership of tested experience. It i| this fact which 
makes the record of William Pitt and Alexander Hamilton (one 
becoming Prime Minster of England at £4 and the other being colonies 
leading financial authority at the same age) so extraordiunry->-not 
inherent brilliancy of their performances, but in extreme rarity of 
instance of that kind." 


«2|«t35af 3l^jMt3Tt3'l 



*Tt% ^51« 

'5rt3r?i ct jjsr^ 

5tf^, mm ^ I ‘‘^1^ ®^?rrcsi<i ^i^fi ?T5i” 

'2(«rf5T ^t?«l vil^ C^f, *lCl^^f^i1iC*l 

’(Iff «t9fT'^ *ftf?r I 

c»rir ’rf!i^c?r?[ .srr®, ^rNtf 

^WC5(!I <£}%, «2ff^ arfs^C^? c^ ^?1 

wtff^ ?^c'5 ’itc? ? •fl’t m% Hfi? nf^ 
^itr® ’(T^ i” ^r^c«T sr^cAt^ 

'Q n#t5 !ii i 's ^rfsi^^ 

fuM « ^'tffsr 5?*^ 5!p9r®i, 

^«rf5 ^tc^iir '?f^i ^'^^t 

c^ ^sf 9iT®rff«« ^'Qsi i ?«. 

sff^f^^■s 5rr^«(tJ? *rt^i ^f5« i 

"BiM^l ^ ^t^T ^’vi «Ri c^ ^rfaitc?^ 

I ^tr?j?r «2ff«^ai ^ 
«?tcHtf '^tcmc? 'Q ^fc^i «i*^t?itPi ctw f«rt i 
r^c>w®s 'Biwcif5 C'2(r5t^’?t?r ^ 5« 

*<i^^t^ *11 ^fc<i «N r?t I 

^tc?9 c?t"r '2fT5*ts^ ^tc^g vQ »fs{Twn?3pf^ fapn 

^^tcn« 2fc«j^!5l ^f?[r tr^tif f^m c^% 

^%zs i r^i srv 

A 

^*rfcif?r »ic9r nw ’pnfc’t ^r^rtcTfi ^rffe 

^itCI IFftm »!"»» f^fll ^5tCI CT ^ffc« 

^f»r f^»r ftftc^ I 

^■siTftrw «t«r»r w ‘Sff® fj* oijm ^ nft, 

^csci I w ^<awt? m «tt« *rtc?r hi j 

9 ■ 
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If5^ c^sf c»j'«ri ?ff?[?rrci—"^f^-f^ies sfarfs^s 'Jit^ 

C’JI»ft‘4>^ ^tC'S ait'S’n” I *ITi »15r(fe!I nc<f^ C>I^ 

^fiicscei i ^^'9 

^1 ^(i>. ^Nw« ^Nc^ ^f^c« ^Tc’t 

c5f»5Ri ?i:^t»i:«<Tl ^itsfli^fr sfs ^Ri^lti 5!3i«i 

^|9i ^d I «ii5iTC(f^ C'lUtfw ^T5^, 

«lTs|fC?^ '6|C<^W «ir«l^o<l ?[tc^ I 

^t?jT«fT9 ®R fnrc^ ft>^ c^\ 

«rfH^i ¥tc<fj “^pf'iC'S sii ^<5?Ff5r r«ic*r^ 

9|T®5lt^l >lf?[«'5It5{tC‘f^ f^>mmon euuse ^1 

^**1 «P?ri 1 »1t«ff^«l ®IC»l^ SrfiT I 

»rf»f ^t<(tii'i ssjJ^C’P c^*r 'pfugi ^RC'S ’itf^f, xst^i 3flc^ 
<>I 31Sl^ N®t5^C<f''S 3f^?IK5, C^ 5^51^ SCSI'S 

«lt^3l f^<I I 

«lt5I<iI1 v2li:<$K^% 'Sll'Sf^ W 'SlfSJKSfSf ^t9I 2(«fH^I ^f<55lt*l 

•£lf ^3 C^efT®! 14^1, ^fsfl?l f*'I’^?[l5l, ‘<Jt?itt^TW ^f^5(t«| vq .2}fp5 
^?rf|5i *if^Nt«l's 03 ^ ^?it5 f<?rc5?f >r^«f 

W i s^tosr ’IHl" 'sifCmb^TI ^§(1 I 

c?i 5®5i «it^?i ^fii, «t^i ®ii5»tcTf<i I »rfiii 

ei^ SJI ’va *f-atc5 ’^fs* 

9.W 'SiWC^^ C??f0J^C4 «2 |Ms^?I^ C^ ^1^1 C>l't ^1^1 ^&t^«lfC^ 

’if^bta'TJT ^rfsitt?^ '2r|<r ^s\ »£}c?ltef^ I 

c»ftr«ii:^ ( 2 fc ij^ c^% 'sik<i'® '91'® a?lc®t^ .ii^? w c"ftf«t® «it5ftt?'^ 
*r§^c?f^ TO 'Q^cJ^a i m% c*nf«ic *f®^^l v* ®h ' 

TO *f<flc?f^ 'QWCS^il too ®t‘»f I vf|-<¥^il ^J^«f W 2rr®f?il 4 «» 

Sfq »rfK[ ^'J( C^fif C«f^sT I ^C?l^ ’«tl9 

er^r ’if^i^ti b-e ®tn) to 

«fg^f «?®T «itc ^) ^^jTf*r t>i«ii ’ifii’ill «i« 

m I 

«i®i£i^ c?^l c^ 0f-T «fft?r <2icff<sf^?i I 51^01^ Bfsr 

'3C5t«f«^ 1 Ha*l?r 5f5T ’q^;^ 2rc?itaf^9 Br»r 

K^, »i<nfR^ *ttcir, 



m '6 I 

I ^tfji c*r »i?jpf5r^ 

'« ^l^astraf^ ^ I lilt 9t^1. ^t?f1 ‘ii*!? Wei ^f«1 'Slt’ftC’fif 

^tc^r I c^ ^^f<r 

—0*^3 'Q c^tf?® ^R«P1—s^cTT ci 5 <f^ ^R^l 

(phan-ncytfs) 315{^ ftWtl^ >1^5 jpR^I 

®5ft?r^^ mvf\ ’ptcw't ^tc^, 

»flt c^T5 ^'s* ^R(^) »T=i®r 'Q *ff'§s>i'^a »a5i? «i'R?rt'Q 

wt5l 'sft3Pt^ ^ «it3rgi siftVl: i 

’iR ^tii*i ^*r®s ^t5itc?<r *rT<rlni^ «iRfl c^Pt^i 

^Tft*i ^t?T ’FRai c^pRr, ilcei u9^ J!?f^ c^® 5FR«Ft<i *rrV5 «r^pa 

I ®t?t<ll «lt5 JT?5ffCST W?l> s»1 

^tcw^ cat faw9*t ^^iRca^a 5)ta ® "ratacas ®tca 
#ain c¥C®Ti w^i ca »ia’® caN-^wfi’^atca atf?» ?a, ®arcai 

asc^fai, fetl^Fca'®, wa t®Ttff stata i catta ar^ ^ciir castl^l carfft cat't-^wtl 
atcap; cals^W a«i 3g[i3 -atala wc^a 4?® fafar® djfw 

ai ai’tca afa^ < 2 lf®cata ^ai ^a^a i ^faaji casaa at^a w^r 

atatt ca ’ta^ a^apraa^ catcaa ^wti ^^tlai ®tai aca. fatal 

atataa af^a^l ’tw afai ^ atatfaa ^’Itca w^tfat ’tc® i fang 
afaFari ca cat^ (Statca ’t^ta®! area ®aaa[cai 'af\9®5tcaa a®tta*Fi ^tc5 \ 
caH-a^wtia ^ai ^tfpi f?ca« Zifa's atarfaa ©area wa iffa® ?f c® 
’itca I atataa®? cwfac® ^f'sai ara ca, ?ra® wc^i w*faR^ a?t<w-- 
«iaai wt^—-sttatfaa a^ ’tRai wc^ wtara ?-it?5f Tafat® 5fc® rtfca i 
Rfasaaar'sra ^zm ca. «iifairi ^tca, atfi aai. ai aR afa arai. ^^*f®i 
cac^a %i, «(t^9 l®itra %i ^afir® aa-'st^ta ’^talfaar «fRpa sta ^a i 
car^ ac®ia ca, ’rtata wc«ia cTfca tflf’t aitata aa ai, 'aa« c®twi 

]?aT afew 'af artfa aiJi wca >41 aaa? aitfa ^aat?^ 

faa at'sat ata ai i atai a^=F 'waa^ wcw ai wt^a a? afew, 
ca ww fa“5af i ^f«i® w-iw-'^fuf-^fa® w<a area ai afa 

afa ^ca, ®t?i ^cac®f arfaatt^a i a^tewf »aaia «ra ca *Ttcaa 
«rcat^ ®tai fa*5af i ®aT®’f® «rca^ w^w ^fia ^a’ta afcaf wa fR® 
aa, ®tatcaa afa® a^ata 'Sicatwa a»J at» atai, ’tfRafa f®itfa ca ^ 



^9 9 I H \ 

f?%C5 ^^*11 «r9i *it^? 3f? 1 ^] «r9r *11*1 CT 

^nn 5 »r w ^ «ih' 9^ i?? ^ i csrf s^j irw oi^s’t 

ort^ «rrf%i^ *itw sfi i 

^4^ cwm CT, ^t*itw?r Bfc^r ^ar 

5R1 ’Tfw ^n] 1 nit ^nn «if<r- 

nn ^af ^nc’ig ’ 2 !»fa%ir i mn ’ 3 lfN%?r 

’itc^ sri ^5f»t^g «it5 4«Ff5 fsTl 

^ir«it»T I ^ai ^c<is? i c^ f«F 

'BWfl ^<5^1 ^r<si^t? ®mi ^\t \ ^?tc^ 4 v£f«n 

?rT?i-BJF ?r<;9rf? 8R5!r btT^^ 's 5rt*rrN<r 
*(?N er«f;vi 5¥l?f a ef3r.5i^«1 

^ ^ic^, c^ m ’5fTJ?r, ^jar, r®i^i ^it'st?! m «it?^«i 

C*!*! WW ^ 'SJN I CT c^t^it^ 

"^Inr ^‘^t5 Tf=^’^5 5^C5 I CT55^5»l 'Bite? 

«rt^9 «r?i?w?r »ic^ caifis^ ^sr ?5, 4^ 

4^ »fJl^ afC^l ?9 ; 4^ fsff^® ef^T 

*ttc^r ? 4^ eft^f sft'i-f’^f^’l «rf®^ 

r?c^ m) I 

cA^ wsf 'Sf’ffJi®: I ®®T mtn^% ^c®i^ I 

w it^ BF^r 5Fi 1 ^nitfir <ii^c® 

f?^fltf4 »iai® ’I’Tc?!, ’ifST^^tEsa ^1 fn*fin apsit^^ ®si ^1 *fwtc<?f 

I 4'! CT ^<ic?r? ^®?r®i 

flu #, ^®Ttr? «ft®tc?l ^5T!l’F®^«l ®tfi «lC®Ji:f^ 

Bwf® Bitcif I B»^4f «?9f ^'Ntf® f^c«i ^1%^ fr®f ’HtK ’tf??rt 
fn® I ^tvwt ^!r Bfsr Nfji wfNf m i ^tftR?r wfi- 
jf, fw, ^®Jtf?~?f8?r wcsr ffw 

® *tf?Rtci ffrrrf^f® cm I 

T8tf®* ^51 -atftflfffwf BFf *rr^t® ^firfii 

4in Mitfs m fi, 4f*f ’ifff< fmn \ fc^r m i 

cpitf fl ®l3r *itC4 BF^r cftf « ®m Bfctr PiffSi® m, c¥fsil 

*tt6F c? irw c»it^ ^ ®tftd> ftitcf; 4®4f c#rf 



'st^T^r «iMi f¥ ? W<« are»r « 

w I w*i ¥Rit^ «it3^ fii^aiT^ c^ ?8, 

5Tt?, «fC9i 'sr5itr«r« ^^«tcii 

»I"l*f ^ ^t^US ’ItQ^I ^f[m I «ltsi?l1 « 8f»l 

^51 ?t>Tt?f2ic«p?f ^ttfc?f m 5fc^—'®t^i ’itwir 

CTt*fJ aifoi I CTtirj®1 ^\ ^ICTfni^l, Bfn CT'Ji’t ^?r 

?t?i ’IT>® f.^t f5?#?i 5Pt?r I ^tvs% c^t’fsi 

5?1 soft water >a*^t 'BIC®t*l«1 11 li ird \vat. rvij?r ?ti I *11 

^fllf'S CT BrC^r «I*1t?ltC*I ITITCJII C^*!! ^'^’Itfif® ®f^ft C’PtiT*! 

^?TC® 511^® *1fl, *1^11 wci5ts(ei I ^ftr 

itf^ii ^lil m m, ®T?i ^fvc® ?[tci Cl «f*i 

C^si^r I c^if^l JT?[>11 ^] I f%^ |^«| ^jls 

«2i«i »ir^® ®t5i I ci''siii m' itfsr^csii «Ftirisi 

^jt*f ’if?i3(ti:*i fiMN® isfisi c^pc^t, 

’1IT»I-’I^r9|® ^1 ^*1 ifSs i2(^gcir cw I ifTcai^ flt?8’t 

«fC?1 ICll ’tfllU*! ^T®t« W-ff flMs Itcifl Cl. IjfT 

1*C^ I foci's 0f5f ?!( I 

5r^« «iTr*i5i 5^111 

fisil g[g, ?t?1 5T1^| itf I f^f 

if? *[t^^i ®r«T 5 T, 11 fffis n?fc< ?tc^, ®f?i ?lt»r 

4 

iMti, «ff> ?l ??i 011? fffi® 

«f9i fsi'^^i ^\ ?tai ffi® ?^il if« I 

’l?tsf ?^?C^ ?1^f® I'll ^cefl C11? Ollf^l .2f1t? I'^f, Cl^jfi^l *f?T«f 

1?51 ItfiiSl «l^51 1t>Q«t'« Bfcsil 01^ 1^ I v!lt iTfllFl Irti ^ICfTS 

«ft 5 fi nfjftiw? cit?T®i «icit^i®i Ml 1PC11 #. M'l carf®, ?«i 

“^^Itf? ^?l1? ficlV® C^FCai, 01?? ^tltil 1t1^^ ^afu 

?fil1 11^11 ’Tfl>® 1SW I Oj^scn’^ ??tl ?1 I 

ipfl? wi?? apvt?® ^?Tc® 1F1 <2ft?t ?^51 m I oi?f5 

«fiT? «itcie—*^1 ^tf? ’(t^? I'ffeti” < ??frir <£fi 9 T carte® n® »r® 

4Wi oit«w ^ ?tc® Iff?® 1^91 c?? c?’rmi ^® ?i I Oi^art? 

snTti c?t?t?ti, ®t?, *rf?, <21®? ?»> Tl®®! ^®Ttf? ®f»Rii “1" ft*i f?Nt® 
?? I ??® anft ^if®»r?i ^ I 01^ c?t«ii ®? 5 it *fNti ?lc® *itc? 



trST nm I 


I ^fiiiii 5i'Q?ii ^f5<5, «iflf(<5, ^cn ®t>prf*T «ff% 

«'t^i ^51 ’ff?i, ^t?i ^iii I qf?r «fc»r ‘srt'i-f^HI 

n«rt<^^ ’iTfK ^ ^t?[i Ktm 

*itpnr cat’ll *11^5 I (3j5!q»fs) 


'srtcsrf^ I* 


(I) 

('2f^r»rc^?f ’}?[ I) 

'Q ^5? '^?[1 C2PCS{5I 

^Tt'^1 

^r?fC®I5T I f^l f^®ts<:55^ ( kiiie- 

matical)! C^ C^ ^C®! f^f^ ^fs'Q ( dynamicul ) 

'sr^it’F c’lt m 'srsftN® 

CT ^5t?r ^Jt^lsN '2f3JT«f «fc?, 'Bfvg^S ^lt^lt?l ^®<F53f9l 

f^^!i 3[5, c>tt \ 

«flw ’i"^‘f 1*1 t® '8 ^it^ji rs?i:^*r 

?^C»I, CT ^*^51 «rrc®lt^ C^Tt C^ «lta|?I 

^H, c»lt '^tafc?(?( >l^«i 5TtC® 1 

«rlwt^ <2r^?t^*i >iw TJt<^Ti ’i^tc’J'sfi >i<i®r®sr 

C^, *JC#y f^r«ltn«P I «rr?f«(frf ( tiMinverae ) 

?irH^ ^t?il ^?( «rtis(9 ^?i? f^fs^i c^’t '2if^c?rr<r 

I »«wc*i 'sit'rsi f<f*ri 

<«rwii '5H3(''i ¥f!(?n ®itc^ ’itfs ‘flt 

^t«rt ^t<j j ■'sifc^it’F '£r^T?c«if 

«(t^‘(l 

* f®, JiSJ, ’ifitf ‘fl, 'J9»l K f®, f^W^l JI®tK ( ludiau Asbo- 

eiation for the Cultivation of Science ) ( Bulletin No 10 ) I 







«rftfc% <ft?r«t) ^?frfr c^»r ^f%c^ *tt9l 
1 ai«n^^ ^K^rfcsr «itrtc<«r^ f^®- 

.<(Tg‘ii I ^m<!i sftN «c^^pm'Q *i?t'if 9rf^^ [m 

f®a f®a 'sfc^ ?«I ?f^sT ^tp 5i<fT f?5i c^lst ’tf K 
arse's ^3r^ 5PP, ^rfsr^i ^rfi? ^tp 'srf5ii«i 'srt? wc^?f 

{j)erlVet Hnid) ®t9—>lC^t5^T%«l(coin|)res8il)le) | ^f^f?} i^c^?f 

^ ^r® si«{T r?5i b-fN« p, ^<t5i 

I in'finn c^t^ ^wt< ^if^r ’f?fc<?r »N, 
^vaitHf <It<n TO sil, 

f<*« ^tc^iTc^^ ^f(s ^Ns Ji??ti5 ?|c3t ent ’l?t< 

w r«jfB§s ^pf^rc^ ’tfp 1 

r^csptc®*! Sp^ ?IC6 ^tw, ^®t«J1 '5i;^f<it:Ji Jitter ’ftc^ I u8?- 

m aW^ ^r.^t I ^r^c® ^it^l c^ 

®58f 5|3it® I lil^pfs bM ^f5« ( pressiu'jil ) <si^t 

(torsinnal) I «il^ ^>!'siTsi I ®W*TtP, <^*T 

^["351 C515^ C^ 5^1 ®45f '^^^^ PC^T v2}^t''^® P I 

«l5?3(tsi «l-Slt^ 5?^C'5C5 I C«F5^ R1 t^\ c?rf«i 

(polarising? siii<?li‘) <i'f« i^Tj I 

^■apt^c-^ 'apfs^ f^r®^ti^F®i ^f5® f®r^ ?Fr?i?ii 

^?15I f<lip]f5P*fJ? ( double ivlraotion ) ^| «IfC51t^?lf%<I f^afl «2rr®®ar ^Hlt 

^rst®^tt5l ^fPI C^, C^fJl ■apf^C^'l^rtCP 

r®g f®a f(ft^ r®a r®a ss^t ?'|^1 «!rtt^ i f^l 515655 Jjarlsi 1 

^?i:®^ cn c<it«!tattf^? 

'^ftc’p I 5(^1 f^ft® c^, c*ff«ifiit^f«ri 

'5ifcmc®5 5P"PtJT c’tt^tr^csr-i^i c3FW«T?r 

r^’lfl® I 5|5 i^C 3I5 »lf?® »(^ 

®tp «i«if^® I 

«j;5vfi5 ‘flvc‘1 ^®p®s^ 'Si'S ^f?!® ?5c® *itcf ®?rc«r?r ^ 

«2r^t?“l o * 11 ; 5^C5I *rr®a 51 energy >15€ll C5 ?f?- 

?1CW, ®t5t5 5lf5® ^55*1 5f5c® ’(tP 51 I «®lf®5 C?5t^C»l5 C5, ^a5i*r 

«l(®3f® 3tt5[ 5C^, ®C5 ^5i%f5f5c® {infinity ) ^aitW «fC?ff ^5fW5 





'6*8 I 

^ f^5 i arjf^F ?c*il (Mnc 

c«iihi(igh) 4?ai*T C^, 

f^^tt9. «irc9rrc^?( «it^t«itrf sifsrst w f^fsm 

*rf^? ( fiinclioii) >lTai I 

^^CBf ^^5>»JS!'5 *FSf ’ft'851 ^T? i 

lilt ’I’l^ 

^*it?r ’I??*- i2ff5^5r*i, r?^ i>«ii tEtr^sf 

^Tt^Jt^ ’Itc? 5^1 I 

lilt’IW ^Ifttc^?! <4^? (aberatlon), 

( dispersion ) ( Hnorescfiioi') ^It^l ^tC^f 

^ <11^? ^C55p{5 ^!I1 fff^f^gt ^ I 

(Cauchy) 5f?rsi fif?lT»l ’it^iitrtCST*! I ^ 

^V& ’i^c^ ’fs5ft«l^f^ ^^<1 (^lt?t?r ^rc^ c^isi 

c^T^tii ’ii'fn •ilf’i a c’ltm? f®a f=5*^t'5 m f«9 

♦tf?«lt*i «(’^ <if?5tC5 I lilt C’lt^ft^f^l f!^5C3I ii|^< 

ifl^# c’lfffitf f^a f®a ttfcijir w %a ^a a’t atoct <21% 

C^t^lt? C>lt C^lt CJll f?l?|3|tJ| I ifltai^ Efim'S f®f*f 

I 

lat fwa ^l^aitw (Lord Rayleigh) W’f ®tC^ C5^1 
^tai ^cs«i cat^i I ca»ts»'8 ai ataa^a 
*fwti:<? ^ifa'^ai*! cwfaai lasfi’i 'Btsifsiis aa ca iitai*i ’ifiraaca ca>ts? a^lisi 
<ltrfc«fa «iia ?a i «iia< lat ’^Ffea^a ajfa n«rf< 

aj«»fwa -afsa aa i m tai fifa%a aa, a^ a#ata ttfa'c^f's 

tafcaa ’ifaafSs atc« ’itca ai, af? .iita<a ’Fsiai a»ai ^a, ^tai atc»i 
iprait^fHaH (i.i-axial) opasti ’tf'sai attc« atca i 

lilt ^af®«r ca'jan aR^ ^aa’^a i f^i tata ca aifaTta ^taf« ^^ta 
aFai^faaltji (3Fa«f:) 


cii 



srsr*it«i vs i 

orc^ 'q«iw 

^flc®c^ I »i^tt *tw, ?tci, arfd, 

CTf^C^ I vflt CWf^Wl CTfV?l1 nt^fi] 4^55 ^ 

f^fltf? CT sre^j ^rs5( ^ i 

tf5tc?3 5ft<rr f^^ii^r fenti 

fs^^i TO*? ^\ I 'St^tai ^f9i »*f5ti:?rir i 

ca|%? C9itc^?i T3t< «a^ c^, f^5«r c^p{^ ^ sil, 

• ^wc??i CTSf’F^a 
I «rf^tsTir Tt^fi >jsrr<rN c^«f ^ 

sn cs^fl 3iw ^c?i5(i iiTsn??r c*r<fi ct-^ 
cvtsi'Q ^tofl ^rf’t®^: ^fm ’tTfi[C^5cl5t ^ •stw^r 

cn% *11^1 ^r?[?ii '^im ^f^j^sr'® ^\ -, ws 

c^ »n8 ^fiic^sn c?c«r «ra ^pt f<if<r f^if^i; 

^<i^t?i'Q I ^t?i ^ff\^\ ’iw ^pnr ^?n 

>Rt«(t*C ^5I5I1 ^-^II 

H\m ^T^t^'8 ^z^ I >!t5'NT 

vsi^ir) sfi ^fiic® *it?i i ’Tow ’n^ 

«rtwl *i"i<flic’i f’itfir ^\ ^^1 f^f^® I f^ fircsf c^t*f 
^51*^1 Ti^i ^is; ^ *rt’rt?r cm ’®f‘n ^ 

®t»r” ^ ^51 vfl f^pj f®®t^j 

«itc5?f TO I 

TOtt?? CTO *!TO f’l’IttiJ^, 

TOirf? ’pftrtl I ®lsit^ ^c® ?[^w «iw¥ TO »iaOT fTO 
f^fro cn TO c’rr*! ^*^t«(t ^to 
TO TOt^ ^ ^ci!«I ^Wpri ^wci i*tTO '’rf^iOT 

^ ^f%c5 ^vi I 

^TO’ii »i5TO?r A^w^P! m 

f%i 'bii TOm TOPF9 TO ’fl cTO«tfi I 



'9o'^ 


fkmU I 


(«? Irlf , 


^ C^ C^FfJm’f 

c^H «^i I «it«^?i? ^if^’fc't^f 9>T? '®t™ c?r»r "fetfsjr®* 

cn'l TO ^f?r8 fltft’F I 

»flttc»i «t?f <itc^ I ^ ^jt»i 

f¥iii:*t f«r^i ^?[t?ri c^t^TN *it^i ? 

TOW ww^r ^51 ^9’iwlw5 ^9T I 

«f«r5i—‘fl^ ’i^cw ’!5?rt5?f r®i? 5tf?r <21^15 wt^*i «rt^fii f® c<rt5?r 
?itci51 ’Jt«rr^‘t^s «iii f^^n»! f^^nt^cir 'srf^t trcw i 

fTOtsiw^ ’I’lw ca|%c^ *^tcw i cf\t 

C8t%ii «r'a®r ^ ’tt'sl Hniiy m ■^rtsf^n'i ^dfw’rcv 

C5t^ WCtr '5t9t5l ^t?n ^C5F n5?l1 

TO I »i3rw ^t«(T ^^?il c«i^rc*r^ ^’^ri sn 

set’ll sitffc^ 1 ’it'81 cwcai ^^ 

srtcl^r Jjfj I ’tfJT, f^r^, r^fi^^i 

fs^Will «l^tc<{ «ittcw ^^WH 'iiw 

^nfT j »!^STC^ ^fTO^r ^'% 

« vflW^l C^ C^tsi'O •ilit’t 'ST’Pt-r ^It?! I ‘J?"'? ^tC^ fei^ 

c»r ^im cw^ * 5 'A ^^1 -stTO 

5111 '5itc*i’*f ’(t^^rsT ^pfirc»i, ^iW* 

?li*t fm^ wfil?I1 W'^fsi'Q ce?t^ wr?[?1, W^51S "<iiw ^C^l” ^ “'sitf^’’ ®?l 
4fTf4^ ^f^?|'|, '=lf5{^ 

^ wtc^r ^f?tcw w?ft5( 3^9; ^t?R^ ^ f^?r«r 1 

wtw cw? ^1 wtfHc^r «sff% “»ft^i c?fc?i m/’ '‘'BtTO*’ 

tSlWfw W’lW ^WT^tl «2lC!it‘»r W31 I 3lt<fJ <il^l’t 

TO ^tw^ww »il5F| ^si’ltJ? ^r?rc^ wf?!?1 

»i^ i 5TO aR«f! c^i 5fC5ifr ’tMcff ^rc^fj uj^f^ «rttw 1 

*ltwl ^*11 ^'Q^il ^t®iw c^ wt5[w c®it^? wtcw^ ^ wtt^ 
^t»PF^1 wi% m ^tc®iii ^rsiw ^?ii ’tc? 1 ^itof f^witwoi ^ f%r^1 
aPiwW’ii ^itci <2rtcw 1 c^m cwcaj wf<n| 

wf^ ^ I CT TOW TO?w wfsrwf^m 5rc<ri ^ 
TOWtf^ ^tww «ttcw cn CWCQJ'Q ^l^CW «(CWt »lt® 

F(t;w I TOt^ crfw 



^ I 'S>o<=i 

I ^s^%^9^ C^ ^t?«l 

^itfsr '>* c?fV^tf^ I 

^wc*! «2(w?r ?pil ^ I c^ f’lnifc*! ^Ji- 

^tsi^5fe| nt'ot’fcn? (Bully) <11^ f-«I®Jt*I <2rt« ^ I ^¥- 

^•1 C^ ‘45? ^51 C551 51 ’fjl5 f«ff^ 5^91 

ft^t9 ^55 ^t5tCW9 f5CBf^ 59115 ‘il'l 55^® 5l ^5 ^51^^ ^f9W 
59 I 559 5C59 ^59C9r 5t'Q9t't5T5 tiiru 91 “5151” 5^9 I 9555 

5T®T9l »4t 55® tni-f: C®t5 3PC5 ; f5Cer9l 5^ 55?r 5fr9 51 I 

‘4^515 ^51 C5 9t55!5«| *4 55® 591155 5951 C®t5t9 

519? 595P C?f59tri ^t5t5 '5f95l?5 C^CiS f5?rr5C9 ®55f5TC55 

St® 5t59555C^ C5 55® 5951 (15®9l 59 '3t*1 ^tl'^ ^4^ 555 I?t5t5 
’?^91 51C® I C5 55® 5t5® ^5 5l9tC99 5951 519 5l ®t5t9l 5t5C55 
fflt^ ufl^l mi f5sf59t9 5t5 ^f99l 5951 5^91 *4^ 55® 

®r59l 5tC® I 555 turn 51 5t51 5C^ C5^ 559 595 51 ®f9C® 5tf9C5 
5tC9 ‘4^ ®C9 '5t5®i:® 51^1 «l5^5tC9« 5951 5^C® C?51 

5t9 I ‘4^915 ®r9t« 5ff9t^ '®t5T9l <4 55® ‘4C®5tC9 f5® 5® 

5^91 I «55 ‘4^ ^'KJ ®r9C^ ^t5tC59 C^t5®9i5 5^1 5ttC® ?[9 51 i 
^51 ®55 ®t5rC59 5®t5f5® 5^9111^519 I 

555t5 f5TO ®51 551 55t^ 5^5 I <4^519 ^5t9 f55t9W9 ^5t9 5511® 

^f9f5 ®51 51 5f59l ‘215® c59 ®f9C5i 5rf9 511 ^4^ ‘2151 5t5 ®f9C® 
5^15 5t5®f55C® "9tC® 51 5tr991 ^tC® 5tf9t® 5^C5” ; ’«l<15 5t5®f¥5C® 
<2l5t9 51 ®1®5l ®rs9l C®t5 5fr5C9 51 I ^r5®t?5 ^C5 «rff5 »4 5®C® 
t5 C5% 9®5 55FT ®f99tf® I C®55 <21419 5l9l 5l5l9l 5l5®l® ^5l5 ® 
®^5 ®f9C® 6lt45 ^4l9| 5l5®C?9 55®5 55C® »4®®5 5r5C® 5^5 I 

5l5® 5155 ®1<J^1 f5l ^519 ‘45? 5l5l®5 C®\55 '55555 ®f991 ^fgC® 59 I 
C5F55 “C51®91®15^" 5l5C®9 5^® 5C5^ I “5lC99 '§i® 5l5l9'’ 

<4^5 5l5lt99 51951 ^I4l9l <4 C5^Cai 5<C® 5^C® 51C95 51 ^9l^ 

'51519 f? f9tt5 I 

5l5®5l59 5lC® C®15®5 5951 51 5C® C®55 5f5 *4^ f55W f5ll9 5*®! 
9H1 5l9 ®1®1 9^55 «lf® 55C® <4 f55C9 5®5®l5 5tc® 5191 5l9 I 9l5®- 
51 ®l5l 5^C5 51®15C59 5l5l5I 5^C® 5r®® 5^91 55®Jl5 ®f9C® 5l9T 

I «1C5®1:5 51®151 ®151C® 5t5 »4®5lC9^ 59 511 51«151 CT 



• (««i 


frol^r I 

Pwori 5 TTC*^^tK^cvi 

’•rrm i “Mutmii help” ^ ♦i9'^Of?r »it5tCTnr 

*it«i’tl cn *tt? ^f?il 

5fw sn«fl ^tf*r t5 wtt?ra *ttft 

^tf*i ^c»f f ^ffrfiE • 

♦<1^**1 ^firc^ ^•I’Pfirc’fa ^ f^?rt»iti «f»i<rtTfc9ir «rw ct nm 
Ctr'6'Bl ^5) 55i ar'Q5l f5l*r5 5F^I I 51 C^5'« 

^5fW If55t5t5 5tif^5l fww C5"r ®t9r 55 1 !j5C^5 5t5l 5ft5C5 

»a^5l*t 5^5^ 5f551 ^ 51 I i1t5tC55 5CW 5t55f 555 5t^ 5tc« R?Jt5C5 
5t^ cnt 55C5 %55f5t5 ^515 5W 51^1^51 Of«51 f5C55 I 51 

5t5t5 C55i5 5»r5 C5^5I5 f5C^ 5Ti:55 I f5^ C555'« 5Ft5i:5 vfl C^FCH 5tnr5P3 
^5rtC55 ▼5t5 ^5 Cir«5l r5C55 5C5 ^55 ^51 ^5t5 ^555 

5l^t5 55 C55 5(5515 5f55l C5'«51 55 I 5t5^55 ^5ft^ 5lfif 5l 
5^5 f55Tf55 5^C^ ^f5C5 ^5tt?5 «f55T5TC55 5^155? 5F5T^ «t51 
ftil CTt5'e ai*C5 ^t51t55 5tC^ 5551 C5'Q51 5115 I 4^ W55f5tC55 

555t^ ^5t5^5 55^5tC55 ^5 ^tul 5^ l(1'?t5 i 5151555 55^ ^«t5 
^t55l^>r 15511(5 5151 5(5*1 ^5l^ CI55 (^ ^5 5551 C«r'851 

I' 555r -5151^5 5(5 <551 «15555 5fC55 5Jt51 5^C5 

f551 ^^15 «sr 5^1155 5C5I ^515 «151 ^ 55C«f (^151(5^ 5lC5 I 
cQ^ «51 5l5l 53r8 5t5t^5 ^5515 f55l51 ^51 5l5 51 C5 ^51 ^(5 ^^15 
»(5, (%1 «1t5^ 5f55lCl 55'5’515 5^51 5l^l« 5lC5 a?5?51 ^lf515 C511C55 
5(5« 5(51^ 5lf5 I 

«»55rtW5 5C5J ^515‘551 55 «5f55l5 ^51^ ^ ^5l5 5(5515^5 

5155 ^5lC« ^5tC^ ^^5 ^15 5 5'4C5 51 I Wt5 

5t5^55C5^ ^ 5W »<l^ 515 5^i:« 5W1 5^1 5l^C^ 51t5 I «»5 
4im5» 51^t5 5f^ ^1515 ^ 55C51 ^5l5ltl 5^5lf^ 5Sl5l5t8 *81515 
5»5fC5l55 VC55 I «l5l5l t5lC5» f5l55 ^1tPF5^ 'Q <81515 ^5l5 5^ 
f5l^ 5rf55lC^ f 

’.5(»f¥ 515^(5155 5C5I <5^ *8151 5? ^>f55l5 C5l5 <81^ ^515 ^(5 
5ir5 51^ I <155l55ilCl 5l5’5f55C¥ CVl5« 55i:5j mC5l5 
<ii»^^5l5 5»n 51^C® 5!wf551 ^51^151^1^1 pf.5l C5 fWC5 
WW 5W ^C11 <4 55tl «(51IC^ ^ ^IfirfJ ^51 5f»r5tW 515515ftW 1 



! 




^ ^f«ll <4 1^1 cw 

f^ci*f fv ?« 4^? ^»wt5r«^nffl 
^•1 I 

«W»j5Br I 


( Adaptation. ) 

^*13 ^9[tW3 ^«t3 ’lic^nr w 
I ^ *tr33^ 31 3lf*ff33^W3 3F» flf^B ^31^13 '8 

l«tC33 33 I C3t3tl ^ •33fC3 33 3d> f?Pl ^'Sp W 33 

311 ^3T3 C331 313 C3'5t3 3i*r 3lC3 ^3 Tt? C33l’f ^13^33 

^ 3^C3 ^33 ^131 33 3l I 3t3l® ^r36l ^3t333 3f3l f«rf335l 

r3 "r 3 ^ f3t3 3t^C3 S — 

^3 I ^31331 *11^ C3 33t3CT r333-C3t33jy 3«3 C3t3 ?ff 

31^1 ^t3tf3 W %C3!3 «lt3F33 3^C^ 33F1 ^t3 • 

33 1 #1^3 3t« 3t?33, ’11^-3131^3 ^3^3 33, ^3 ^«333F3t3 
’IT«r3 31?3^ 3^C^ C331 3l3 ; ^I3l3 ^33 43^ ^3133 ¥f3C3 C331 
3t3 C3, ^13131 ^ 33« «IC33 «ll5jf33r 6t»|5?i | 

^^3-41^3 aRl^^ 151331 ^niC3 ^131 4t1« 3^31 ^f33r 31^1*33 33 I. 

. ®3 I '3nr «r3Jl3 ^31 313 ^C3 C3 3??3i 4r3C3 M 33 ^ ^Wl33 

3Ff3C^ 31:3 31 ’IRI C3 33 3i;5:'5ir3^ ^ ^Wf33 3?%!^ 3113 I 
8< • «Iir3'« C313 C3 ’t^3lC3 ^lf3? 3t3 3lajl3 31^31 ^ C3 43^ C3^ 

31:3 C 3 33:3 C 3 31 ^ *n 1 

*% I 33'4rm"r *ltS3l 3I3 31 1 C331:3 ^ 3t33lCT w:33 3W 
iFfir:^ 33 3:53 «f3t«1:3 4113 3^ ¥31 ^3t3T 3^ I C3t 3W 
33»4lt3:*r 3tl3»^ 3ai’m3f3#1 3^31 flih 3^^ 31^ 33 I 

^31331 *lli 3Fr3:3 1311 3t3 C3 l?r333<4llPf «?f33tf 

!IW4lt^3tcrt ^W3F3lf3 «133t3 ibt 331 i3^3f:3 3lT3t3I 

aFrtI C3^ «Wlt3 3^ 3^31313 f 



I 




Util'S c^ 

tfltfi’fc*!? f!^®f 'sitN’fsj '9 ^?"rfi;apf^ 

^ I •sr^carf^ '« c"rwt^ ^f%c^ ^?*rt5;3prsj^ «r^Tt!?- 

(Acquired and flereditary Adaplaliun. ) ^c^Ti >£[% 

« 9 tc^?r f^g f«g »ft^ (2r«rf«n 1 

»2rTf^’T*l ( Living- body ) ^ 

f^C«r!l I 'Sr^ifai^ C^tntr«^$ (acquired) 'Q fgf^gSj 

^<»rt93FR^ (hereditary); »£1^H C?<H f’pgi’f ?9 I 

filtr<t^ Sf^ aitCOit 1 «i|95fvfC^ arst 

C9«I5q 5(t«R19 C^ «2fT«ffC?F m ^9^ 

^t9rr9 '2ft*t'8 ^t5t9 1 ®i 

»ic5r ’iRF'Q vsn^ sitC3[9’t r9^9 ^c^r I f^c^ir 

^ ^?t?9Cn9 V(f!l ^9) I 

I ^^'2f9t5i CWC*r ^'5H ^a( <lj »T5[^ cifC-fg 

’ttCSf (PigiULMit grramiles) <rtC<P ^) | ^ 

^^^ ^9t9i ^9f5(9t5T cm ^tc>i ^?TRr9 ^1 ^ 1 

apJins ^t?[tRff 9? ^t?I1 xSfsit^^ ( brown ) 

W cm C^«11 9t9 I 

^9 I ^®95t(5i c?^1 9t9 C9’t?? c^^l ^^tfff 

C^lN t5 (thin) 9t9 I 

091 c«fc«r ^t^9 *1^ «[tci ^?t9i *5351 C®t^ I 

^9»tC»I 9tti 9^ 9», ^t9t9l 

^tt*! 9t9«l 9!f9t'® ’lti:9 I W ^t?tC?9 9^ <rc^9 ^T® ^9 I 

«lt9t9 99a[ ^®9^tRT 999^ ®'99 ^§1 ^e\ 5(9 tf^Tl I ®^9 »rt?1 

«lt9 '£(t®J9' 9^ ^fS ¥i:9 I ^®9t? <Sr ’iwt ’f^C®9 

^t^^R(9 5^^ 9W ’ir9®3t’t ♦ 9»f99l *ft»f1 ^9 I 

^91 ^RS’I 99n 9f9 C9 C^t9tr^® 9Tf%' f^C99 ^ ®ftf® 

<2rf*l 99FfC< 9^5f ®tC^ 'SfRltSfl I 'il99 ^9l fe*tC9trW9 

5P91 9r»l9 I t 

♦ 9fil9#9 91 9^111 9f^lt9 9»t9 9^19*1 9C9 99l 9t|C9 I 

+ C9rt9tP^ f999 C999 ^ 91 '511!t^ 99 C9^9i9 4lt «(^9 *S*ft9lt^'8 Tf^t 9t 
«19rfl99l 4lt lift I59t9tr9®t^ 9»nt9aFf»^ I 



I -iSi 

«r«rsr^: ct ^f<f«ii cn ^<»rt^3FC3r 

csj’f ^firc® I r<i^ sft^tg c^ ;gic^ 

's m wwff?r^ ^t^l ^^515ftc5F I ^?»tt93prn’f ^- 

c^Nbi ^f*T?i *rc^ I «ifg 'ii’f^t?i 
'st^ ^’(■■sT ^i:?r 5^11 ^ »ii^&t «if5 ^<^55^ ^?f??i«i nt^^i 

Tf? :—%$ <sim cfc"f *35^1 ^91 oi^ er®^ 

^tfsi^t’fC*!^ fsjtft of puluTty) ^2^^?I I ^St? 

^siTft ^Nopsr ^ftrc^ i 

orf^c^i ^^1 ^^>2r?it5i cw*r k\us 

t^im '2h?r« circ*f '5itr»ni I 

^ ¥tf55) m I '5?t'?[‘2i«fH c?c"r c?? ^![c»! *j«f«i 4rt«t 

?sf. oqaf® fifl^«2r«ft!i c?*r^ ^^ff’t'1'9 f^tsi*n 

^t^tai ^^'sr^rt^T c?c*f^ ®ir«(^t>Tt ^ciT*i 

mt ' W? «IC5T?F ^1^51 

cw<n I 

iqt^ vfl i£i« « 111^5 ’^ffrtsr 

'£ff^ 5iTcor^ ^?*rt9‘5f® =i3r^c5 i 

C?'«t1 a ^i:®r '<?*ft5'’fs ’^'SfC^il 5tr9F'$?59l 

c^5T m Nc?i I yi^fc^i'Q 

c^f'a^d ^tc<r I cwc^t^ ^tc? 

<2r^t?[ vf|5p c^»r *rt?i 

^t?1 I ’ttcf ^c»rf^ 

aitC’r 'll <21^15 f«fC*f^ «fl^ CT 

tif?? f?C^ I ^’Tf 5^ «!rtc^ I ^?fc^ 

«rt% «i^r^<(} ^ w ^ I ‘fl’fc*! ^ 

^ c?^ c^ ^ f^cT??r 

firt? ^ •fl?? »itc<t «*itf^si ^ I ^51 ^ ^ 

c^ «rwm ^^JST I 

•flvsrr^ ?c’*if?r ^f’pw^^sr ^*l «R?<ft^*r 

ff? «jn^tc'i's ^%t?r ^wl i 

ar<n «(f9 c«i, ^tswhil'Cf^^tC^ ( Kutomophyius) cir«r^fc»r3 ^*hn«« 

Ktf^ 4^ '5tc^ ^ ( pollinated ) | 





^ ^ CT -Slt^t ^01^ f%« 'Stw « f%» 
f^c« 5t« I f^Pi fwfl ^i^5T 'WFP«r 5W 01^ »r^fi ^tc5rt 
I ^fk^\ cnt f?c^ |f5fi I ^t5 c^rt ¥t»r 

•itaj «ttc^ sii I 4 % aPCT »r^*r f^wc^ ^f^tc?« 

Wt \ ^'« C^, «l|«F't ( Species ) 

fen f^ tfftw?! ( order ) ^ I ^f?!ll 

»w»r w « ^5cs?5 =?jl ntz^ «rr*6^f 

fe ? c'^t'sri'itf?® cn <ttf^w 

^1 «lf54j f% f 

^<\ ^lezm C^, ^1 CTt’ltr*#® ncquired) 

’9?»rtOTPC3r ^ji? c5^i ^r?rc»r c?^ ^?i ct 

35t^ ^ sn» ^911 ’itc^ c^ ^ « 5« I 

*rt^^3t3 #t<f csrt^ C^ C>|T^ Sfl 

I *^11 'sc^ '^^it^i ap>r*r: 

<rt^^c^c5FK ^N‘r« 

>0 5? *n I 

(i) '«w ’tfm ^ I te\ 

oi^J ^'hi 'Q *il?6 cwa9i I 

{X) «J^f^ ’rc<ij 1 

(o) «f»I ^ ( cHmnte ) CT Tf=^ %«rw 

^ ^W9 ^csr ^ I 

(•) <it«*t? CT ^ ^t?i 1 





(t2r?ftr»rc'®?r * 1 ? 1 ) 

^ni 

«(t^ r^^w!r «f^«ta«ii I 
(?A^ I ^5t?r ^l3»nw?J »<i^ *ff«f’?t »fl^ 

^ «iic^^tw s^’T*!! ^fsiCsl'Q 613T I '?C<fT9 «fl^# 

c^%>\ ’I'® ^^\ ^t5 15^^91 

Trtni *• tir®*! I '®Jt?i'®*i «a'*pf5 ^3 ^ 

^?C*|9F1 3?tw I ^ ^ 

iO,«>,••• m oq^fai'® ^ ^ti?l 

5f 5 5^ I »it<fT?f‘i ^«ri ? «it*rtt?^ 5rc<(T ^fsi 

c?c^j? c^, c^ ‘2fr«r?i? ^<5tc® ^^<-f5iW^ ^C9r?r 

9’T<i «it^c*r 'St?! v4!s’{ r^int^r’FN ? •rff^’i c^ 

:r?T ^ ?rf^, 

r^tr9r-c??[ <2i'ff% ir^j 5^?[;tc’rf5?r ^tcn ^fsrsl 

^f^5t ^srtfjfc^ii «2r^t*r c?r^ m 

c^. a ’fSTV ^ ^f« ^ff^rsi «rr»5^ff^ ifl ap’tc® ^fc*t^i >jw, 
9iv, c^, 5r(t 1 

OTJtfsf^tt ?rrc*49T; Hersohel) ^t<fj?l 

'srsfiii ?pf^t?f 5ftt9r «fl^ ^«n Rstc^sr w, *nt ^r^fif^- 

<rppt ( center ) fltl^ 5Cant 5I<(jf^’f:iS!|C«r«r ^ItW 01^ '*lt« 

«pt?r «rm «rN I? i cw\^ ar^w ’vfw 

«rrf5i?n ®n?f ^tc’i wfswi w w, 

*ff^5 «l<ljf^9jrc^ 31<flf^ f5r*ft^« coincide 

^ ^^91 ^C<Rr (surface ) m ^C'B ^l?r ^feapT ^finn 

Bfinit I ^<r<^ <5r«rf^ ♦(fV^ 

'S BOW *fi|"»lc?r5 ^C*!9 ( relative position) ^ff CBt*lfn *0 ^fi^5 

^ ^^»i Bart^ *fRt% afkB % ’pfiroB • 



fwtJTl 


(oi H I 




Newcomb Herschel (Snn-Spots) f?5f?|c| 

c^, <iit <4^ 

5^ytJf ^<rJT'3 8o,«-- csplci^if I?? I 'q<t^ 

w«rWc??r ?nf5 

?^l«T CT '£l^t« fis^ ’vffl^ll C?^!T I 

’ft?!! 5?11 C^ SffSsr 

Tfk'S 5»1 I ?C<r^ Panillax ??|, Parallax 

f^jjiC’t Horizontal Parallax 

f5T*f9 ^?i/cn ^<^1 ®i^5i 'siTcHftsrJT ^\ ^firai 

«lt?l 8,'b8,oo,o*. 

^‘(t!i I caiit»r I ^ ^ 

^vs: I ^*r c3pr*r ^ ^ ats 

CTt<r^?[l <2rf% capfc"!?! ^r?r?il m i 'st^i 8,«»8,«•,»•. 

capW c«f ’HfK ^M?r '«rf^ ’^iT^jf ?r ‘2rt?if ^ ?Ttt i 

ai^ ^ I ^f?'Q ?c<rn 

^C?, J1^5( ^iT^I-’ntC^ ^«n 

'5'^ '^t ^«2fl C5ft^ *1^*1 ’Itf^SlPl 5lt I 

^C5t^ ^ ^ ai® P®1 ^tl^l «rf*5<J ; 

®t^ ^fiic®f^5ft51 CT f^^?l ®t i ^^?I1 

«rMiTf^ ?R ^t5i ^^c’Tir 

(Heavenly bodies) ^?T®t?f ifl sftfsi '5jt5'® ^p® vsTf-g^tf^ 

I 

^3^1 ^icwi CT c=i% ^u ®t^ '©fs^P'r 

^ I ^«rft ^ 

ai^ ^®r ^ i ai^i ^if® 

^rtc®it^ ’Tf®^ I c^ c^«f*i ^fm\ c^t«f m i 
'sc^ »r571 ^csTtv CT «rf»ii ^ ^ 

«iTwT^-^ftr ^5Tc^ |fec^ •ric^ «ri c^ 
«rt^5?i^ »rtf^?il ^Prf? «n5?[pi ^ «jThi^ 

OT’il Thi ^51 ^Icsr CT «lt?»lt^ «5t»I1 





^ I 

5^1 ; snt*^ «tt%j ’tf^'5 

r^l »fai9 sitC’f I C? ^91 ^ 

9ti[ 5»1 I yn\ ^itCTtC^^f ^f^'Q I «sr1% 

c»ir^i'9 «itC9it^-?if% <2it^( ib-fejo*. 3|t^?T ^ capH 

I ’^r? »>©,oo. capflif 

^ff'«ffl ^T^ri 9? ^t91 9tCST a c*lt ^fc®rf^ «5f5rl ?? 

01^ ’IC? C’i'l SC'^F ’tD? I 

'2tt?i b- 's cnz^^ 

^ I. C9 '®t395i 'srrsrtc?^ ’®t9t?r 

«2rt=si ^^^ ^tcn I ^t9i 7^i ^rc^vi c>i^ 

9?^ ’I9a?««l WCf «t9l ^^1 I C^PtH C^sfJf 

«it:5it95 ’if^® ^tc’f; ^rr^t^T's 

’9t9t?'9 ®WCW TO ^Itc’fl Cn'’15I^®t?T9^H'»^ 

5:?i ®t9i srf^fc^ti *rr^5'8 ^tc-nt^^ i «i^ 

>f9»l5r C95^ C’P^—C9 ^91 “’tt’fsitsrt” t9l ^9f?r ’l®! 

99 ? 9t^N9^ ^91 ^l®!—'«lf® 5!®! I ®t9l Xtm 9^C® 

8,*8,«»*,o. capf-r ^C9 «f3T9t^ 5f9t® 9'891 ^fs® !TC9 I 

^‘*t1 =?1 9f^9l ^^^f%C® ^tf^sitsi ! ^9tCV9 9^1® 
7^r 'Q «it9®5^ ‘2it9 :?9t?i i 5w 

«{c^?p ^55 I (2rt9 m *995f^® 9^c^ ®^9 «rf9®t5f9 'j^rr 991 

®t9l 9tl5f 9'^^C’l’Pl ^91 ^t9'« ®® ®t9l <1t^<ir 

'1tl95T I 99 ® C9S9 ^f^i:95T ®t9f’9 99 ®t9l KtZ^ 9tc® 

^t9®t=^9 C9’9t9 C9PiI ? t9j ^*^1 ^TC9 I «rf99l «ftf^ C9 
vfl^ 9^ 9®f:9 9f9 ®49 ®t9fC^ ^3 Ctf9t9 ! ?9j «rc9’Pl ^9^9 

fW'S ^9f^® ; 9tt® C9tC^ CapW I (?\^ m 

mz^ ^9^ f 5 C99T9 91 I 9®“5C99 9C9I mt 9^C9V1 ^r99k f99FC& I 
9 :i 9J9 C9 C^Ttf®“53F 99 ®t9tC^ Photosphere 91 

’8ltC5rf9!-^3P 919 I 9f9 ^1 ^91 C9919t9 ®t9l 

Photosphere C999 C9®t®, ^f®*f9 ^^9 49^ ®J9't9't9 991 

^ 9J^ f9|^ C99| 919 91 I WZmK WW C99r9 

^tC5rt9^-53f I 9?t»i C9'9| 99 «lt9 C99i9 f%|jt ^ 


99 91 I 




I 






^ t? ( powerful )♦ iRfir ^i:?|i 

’!=^K^ ^f!.»n 

*fl«W ^twl ^ ^ ^t»r f6^ C?^l I (Ptwt^ ^ 
WC*f>j| c»jh Sun-S|) 0 t 8 ^caf I ^^ifTC’l!! »I^C1 

^ '•IW Wl I ’?r?'Q ^it^sft^-TCap ^^Tf'f^c^ ^ ^af^ ^i^T- 

f^rm?! ^^1 !ii ^rtc^t^-Fcapif i 

W5j^ »rfv«(t^ 55^>vc*i?i ^1 f5i#l^‘i cTrf«it»i 

a»T «lt«l1 ’f?!^ “W ^1 “*U'3<3 c^” I 5tC«T?l is^tn 

W9i CT ^c^if ’rta[i?c»r cff^c^ 

*it««i ^ ^T^i ^rsn^ <siu «•!«»• (3i!i»r fK i 
«rtll 8« Mr. Nnsmyth 

^ ^c<ij^ 

»l^f « «fsT CwNt^ ’1t'Q?l ^n ^t^tcifsl ’PP '« fw, 

(willow) ^im ^cai?f ^<3 I 

*lftl«ltt1 «lU5lt^-eaFC^ ^\m l Nasmyth 

>!lWWil ^<n ^?r mv^ *1tl5 c^t*l CifJtf^fil^J[ 

<8 ▼tf?! 51t^ I 

*f?f ®IJ^r®r (Professor Langley) t fm 91^51 

*<l^«’5[rtj?l <8^ fe^^r»lf^ ’ItW ^T?1 m ^^?[C5il 

TO^Ti ^al^c<Iiir*llN 

^fifil cffVsi f^ir «, ’?c<j?r ^ 

c^ 9ifc^ 9itc^ «rr^t5 ^c’l’spff® ^ fs 

cff^irs *it'Q?i I ’ifl <^% c!t^® fs^^firc^p ^ic’tvtf s *rf^- 

■rt^rt ijtiii *iat9Fi c^rN?) 9in?f^ ct 

%^§\ tfic^jcv W’HJ carjiMfl 1 *8^ 

#»l ait’lt^il’t »JlJpf5 «lt<lT5 (rae(liuin)u? 

I %ii c’Jl^l® aii:«fj r.^ ^«n 

Wl C^Mf 

, • nf^feit (poweiiul) «ic< ^i(lt^‘| *1^91 af? swarlfp 

«wt9 ’WB9f «ifj.n9 f mrt i 
t 9ljw C^*|^"l wf^lt cwriiff J|f»l9Jtf*l SI’K^P 9tsR(*«rC91 4t«{R ^W ftmi 



fn» ws CT^i V"**” ^ W ^ <ffcvr 

*‘ffi” tirc’i? c^iif*i f«>fll I CT w ««r "nl«w <?<« 

Ml '5tMlWt Mtn v'^ »" *i#« ^n MW I 

M. Hanskeya ^cMl 

»iwj ’ifiittt’T I f^f5» *fl^ f'.^ffr’itv apitMi orfutci’i i 

ww «2it^4twi«fw •Infill Hipi ^fin 

I ^ 5tfl Cf\lW9 (Enlarged 

Photograph ) C^ffirar Cl*r MM Ml Cl, MW 

Mll^ ^flll ItWI Hanekey IflU uf^ fi^- 
fWCtl lf51>l^tl l»tl«l l»fll1 111? IsM IW*! Cl, 

i;cMi ^Mi^iti 111 ^’rfic?c«fi ^- 

llttll Cll; Cl^ Cl^ flM^^’fl ’ff® ^ I 
Photosphere 11 Wli ^\^\ «£tiitl MtMl MW 

Cl I'SJ MM Cir^ l^C^ MCl^l 11 I ^C1 «W1 ^liMMlM "IC^H 
f^«Cl «llt ^:MC<Cl ®lf 1 tl^^l ^*tll (disturbaucej ifSc^WMM ^11 

«iiF0 “'fii^fMi” iijfwn i^ci»M»r iff^i c*rf^c»r iM 

111 Cl, ijcMi iiJM»f iMrc*iiFi ^fuF c«fjtf5M^ I 1^ -atwi fiw itaii 
Ml ClM Ml Cl CMTf® W8 ^flll Ml I llJCfCt TCMi c«mf^ 
citf^t «111, ^11^1 41? MMlfll f^l'TS (chemical rays )# Cl^*t 

Mil I Mr«wc*r itMifi^ (i'll «iM« «ra, mwiu fvi*! 

^filf 41? fill «lfl^ I 7,cMi Mc’iti'-KaR lljon 

• ItlUfll fifll {chemical rays) W.4 CT^ 1^*1 ^1 l¥ll 

He’S I (Xs a»irsii^ ^i<s '«U®i1ci? iiat :—citfi<!r, iiil, 

%5, lf?i, 111 «1i itl c^'sll tH 4iiwl «)fri I itcp UPW mj 

Hal cifiti ^ ita iHi ti, *aiii fiaiili fif*ii Mill w Hal 

'ntwti m iHct Mill i*?l^ (compoheut) a<tciHF'«Hi laia tfii 
.at M'tca'HPiHni irta ci 'iHi iH^ a^flra (more refrangible), in :~cata Ml, 
cia^4i^ 4lHtii artii« aifi fialaifi-^tatHtia «aH ai*i 4t ci, titHwi 
itai i?qia*i «fitiw*i 4^H atitafi^ MaFatH »m la iciliar Jit IMii'ifiti iiitafi¥ 
fVaa itai I .atam mi. citHi 4ii 4t Hna 'Jcirsi aaf^lla (lesa refrangible) HnrtaiHi 
itH' iHlafiw fafai r.n la «i; tilHtia iHj tv«l ^iwia iai; ciMwa tltfMlw tWn 
tun HI» 411IM. ifro «i^Hi iiai iMi la h H aHtafin Hti i»ii la ai, 
•lai 3WHm Mil MtailH aftnt MiM irHnil itti ; citarar titfiirH 4t ci tH 
Pm H^i 1 ■ 



(«« ’Irtn ! 


^ti fv?ii, f%9«i 

?rt»!t^r9^ sm «rtc^ I c^ ’ifii^tci sfi 

«irC*l^1 *lf^aitC5f «ltt®l1^ St»l ’ll? «Ji<(sp 

r^*l It*l ’Itt^ll ’Itc^ I f®s? «rfjT5 CCfJtf^W'ssl 

<2t’Pt?f 5f«acw«r >2it^c«r-r sP\ 

I «TJt?f% I.Tiiinj^ley) CfJtf^C^'^l 

Wl, (Pickeiino) r?Fil<| 5i^t!| <*1^? CStW^T 

(Vojrei) ?iT»it?f^^ f«?i«i Jiwc^s r^c*r«}?iic’r 
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'®t?l C^ 'siTC®rt^-5l3F?r 5[«JT- 

C?t"t ^ <2lTft»? ^t^t?I 'Sitl *2t?t!T 

’?Tt5T ^^1 <2|Tft3T 'SJtfl 'bkcH^ 

'fl’p '^?"f <2rfft^ ^c?r; (?^ ’>i^Tr?c*r 

^T91 fsp ? c^ ??c<fi?r ^^'v\ 

^9it^ f%?f«t«f»r ’tf^srtc*! 

I 'Si^®:—Trtn '®fC’i’fl 'Sitwrt 
^'5 ^c?r ^ I ^ ^f^r® <st«t5i^t c’tt’Wt^r 
ci%c% ‘ii^^ 'stf^ cjfRcsr^ ’t^ ^r®«hi ^f%ii c’rf«r i 
^rtR’ltlKW^ '2lf3m «lt? \,^i>>»*» COFM »PW 

(Stf'rtj f5pf^^ c^ st’i ’*rr?r ? 


fw iitnt^iMF ^l%fl®tc^ 2f*^ ’ttflc^*^? w 

C^t ^f»l?ltfl| « ’SIC^I^ «lfC9lT*?'5ClP3 

’srwK «icw f=¥^*i^c»r?i •ii®t^»r‘ft»!-^t^if ^f5 1 

fv^?l ^t5*l oit :—«!jNfl?( CW ?;ti5'0»I {utnu«|.l»eve 

C<ii^ ^f^?l1 '®ltci5 Cf\% ^it}^ ®tf^r?C^'8 *fl=!P^ ^tl^'Q 
^1'»l 5l«»I (Solar atiiiosjihcre) ^pfa^It I «lTi:»It<- 

®03P5 »iaif®^tC5r (parallel; ^1 (horizontally) C^ f^g«I^r»r 

5C3F?r 3[^C« ®i^'StC^ { vertically) 

C^ ‘2|f’V« ^t?: 

a(«(7 fjf?it ^f^5^^^^ ?[?I I ‘il^C«| CK f^?t«Iuf51 

»ip^? 'Q ’q'Q^r ^r?si 3iT?i «f?«r c*t^ 

5i\8Si C»ltf^'® (absorbed) ^?1 | ^^lflFC«^ ?C^^r '2rf^C?*r 

c^ 'it’sg ^t5tr»r’rc'i» ^c^iir 

'Q «iTf’it:^ ??i; c’!^ m ^t?tr?c’t!f 

f^^ic*!?^ *tiic^ I viit ^*(j fTf?ii ^^c»r 

«raiTw f^ti«i «rwi ^^51 <rf£^ 

«<l^< 'em «?(TC^ I «l*ift^ 

f^?i«i'<sf5i ®tc^ cntf^'5 

«<ric^ I m «itt5it^-5cap?i «imcvrc*r fV^ii 

I 

^Vj^'ltgs^jtnfc?^ 5t^ m\^ I irffj? 

( negative ) ^tZ'S ( positive ) sj^r® 2tc»l 
C»l^ 'il’F «r'S ^FC^altC^g ^’fBF (Printing out paper) finri 

CSFC^ «(f9C^ 25 I 3FC2 (?\t 2't^Cer f f2 I 

^rfann c^f’^r C2 C2®n ^.h ^ %i ^rfirter ^ 2 ^ “C2»n 

f25f2 25 I «r5:*l2 ^5^fC9r 2<r2 

^(5^5*1 2t5l ^U ^!T wee? ^f2 ^ ; ^2T2 

iflt C2 <2n:2H ( Horizon ) 2tC® CnNf f<P2*t18^C’2 ^5^ 

2tl5«»I C^ ^f25l 25 I C»I^ «rfC9It^ ^ 'S 

•ff^ wiw «2rf'® ’if52tPT «r<ifg^ 2^ ^c?pi 



(«i nwn \ 


rv^t<fir 

01^ citfii^ w I Ts^tt cm ff«i^m m « 

at»0fsi^ ^9«i (?rtfl •itM n 

’f'^9^ ^ ^TW'SCT? Iwn «ltfw WM ^fiin 'SJ^'h® ^ 

cn *l^aitC1 ?lT»lt9fil^ *rf^<5 ^ 'll: Wt 

*tr55rtc*l «ltM *|N!S 159 1 CT ^tfCl T[c 4J9 '*5tC5rt^-®taF9 
«ft^wn ^IC’IVI 51<I1WC^ ^l*f '0 9W9f51^ f¥9*l cnt 

9it95*it >0 fir<gfi[9 cntf f9i§fti ^fc5r(^, 

« 9t»lt9f^ f®9l ^«t9P ^rtc^f I 

d(Wl^ «t^1 ^ C^®I « ^c^a ai9TC?-r 

fe'W(»r, ui^? i 

^c^ja B'^f<?cafa aia^'0 at’^'Q®! «rtaitt« ^i^si «f«Pia fafa-i a? 
^ifaatca'«i’!f®® aa I fa^i a»® ^aatPfca ^nf^^aa ca faaw ‘'at^ii 
af^a atai «rtc^ i ^ca f^aaisr«i ca ^rta ^faatw ^^ aa ca 
faaca ^ta c^U mmi i 'siai %V?\ ata?'®C9r0 ^t^ja f^awa 
atai ^a®a aa i oi’^as^ atai ^taca ca^a i>aa afw ai a^'® 'stai 
a^ a:c^ia ^tcat^-^ap '*ita'0 «rra^ ^a* a^ ^0 ^fa^«a 

®tca Uataf ^ ^i a’Wa ^fa^, «fla? ala ^0 ca^fa a^ffcatcaia (the more 
refrangihlti rnyi) awl^ eq^tya'aasa at^ ai afaai 4’®| 

arai^® 1 

(ajssi’a:) 


^aaiaata aaa^ta fa ^ 



05 I ) 




(SSI sp<m I 


C?to C?f^C^ 5ll«fT 'Sf^r^^ST 415^1 

C^. ^t5l lil^l f5^1 515^15) C?f«rC5I ^t*5^ 
m I <2t'^3[ >sin^ %^] «itr^F5 «t<f ^ •ii^Tf^f'Q 

OfC^ C^ ^si ’Ifl 41)t5*f ^C’! Isntc^ 

vfl^c^*r c^ ofci ’?r»r?ii ??i ^ 

5^1 I Titiuiio TO ^sjsitr 1J9 TO 

m ^(8^ 5[«(j TO 

St'S «ltClg5? 1 f;?l C5l^ ^ 5l1 

TO1 ’^if^’r«t'3 CT 

^f^c^sT f^5(tar 5^1^ I c^ di^^fsr ^c^?r «?t^sT TO 

f^fsf «it^ c^?[^ ^^, cf\% TOr«r^*T ; 

f^l^TOH^s fTOffRiTO fsi?TO TO 

^5^ I ‘fl'5'QfiT TOf^ ’TTO^Cfff 

TO f5ia{?f I 

TO TO TOcTOTO3i^«fl^ ^tf^'s-TOf^? TO5; 

«R^ TO Tti^ 4% ^ «ii^ «*rTO 

TO?1 ^tf^?i TO I ^tc»i'Q 

3|f TO^ TO>it5^ TO^fc^ir aic^ ^c«iT c«r TO^t^r ^TOrTO TOR 







TO, TO, f%TOtc»r *MCT?r TOt^n< TOt«r^ 

^(inii *(f?i«ff^ <ftcv I 

TO TO CTItTOsTQ TOf^*T I 

TO^»tWc^ »wei»l^q Wt^- 

»ff^ »iTO «iTt*T TOin ‘iftc^ I ^?i ^ 

■Itfw I ^’Rr naF^c-jff ’Tfsf^ft <1<JtW1 V5«: ’3?ii'Rl fTO 

»2i^ ^ «jt»iTO 

sn »iTO f^«f c»i5!t?r 

*!to I ^1 c«p^ « w«^i ^ TO, cTO- 

^SRT c*(ii^t»i ^ fro TOi 51 'iTO «TO TOc^ 

TO ^■(^'5 (71^ ’l^W^r ^*0 TO'Q ^51^ TO«rt«? ’pf^^ 

CTOTO ^TOTO 01^^ TOfl <^> ^^1 TO ^ 

»r^?ii ifl^TO m i?c»r ?f^ ^'»rs? c^ to ^ >wNsn 
^ CTO TO CTt?I ^fr»Wl TO51 *ltW Cf\ TO 

»ITO “'TON” (metereological station ) 

^WTO TOR i TO 'SfiStTO r^’tTO »ITO®!1 

*n TOTO^ I 

«ITO^ Slaby ^ ifTTO C^Jt^lTO TOt^»? 'Sff^- 
^TO^ ’RI’RTO ^t^5t I <71 »ITO ’W TOtTO^t^t WS 

TO TOusTO’tf^ ^<rff^ ^PKTPfit cTOTO TO^I 
Slaby j^jtTO C»ltTOtW fi 

I «TOtf (^RTOTO «l^tTO f^»r I TOr TO ^ 

CTO 5?^ ’Rl ^"5 TOtTO?f <fC^ <lc^ TOl 

I ^1 ^<ri TO I C’Rtf W TO'sf’N’ft TOt¥^ 

c»rf^ *tTO ^^»itTO c*RJT«iTO TOTO ^t^c® c?NTO»? i ^<511 
cTOTO TOT TOTO^ cTO 

Tort TO’IT TOl ^ sit^i TO ^cfr^»i 

ci rR <i t qi ^» 

*[5^ a»^*t ’Rlt^^ItTO c^TO«l ^ »I1TO 

an TORU Slaby ^itm TOIW crf^to *RTO w ^iiTO ^ 
(receiving apparatus) ’RPIt^ftfTOPi I 



W ¥N tfTff Zeppelin «rtW CTTt’ntW ^ ^CWII 

CTct? 'srw*r«f^c« 

"^W*n” (Stations) cal%^ fijHtfl ¥111 I ¥f¥ ^ <(5 

C»ik Station 'f|f»r ^ftOE; ¥HR1 

¥t*ff^ ¥t^pnt?sT irfc¥, c¥tsi 

ill I Station'nfil CHt*N¥ ?[^1 ¥rt|%?l 

^rt¥ti c¥t5i CTjmr«i c?t»nf *itnr 

*111 CT c*ft*i c*iit*i*rt*i ¥’it^*rf*i¥M«8^ ^¥ ^ 

ariHir %tir *lt^C'5 ^¥, ¥*lf^ C*l^ station 
*!?¥(? C«lf^¥ ^ I C*llt*RtPW #5 f¥‘iv\ ^; 

OrH ¥f^aR ¥1I¥! C¥t*l WPt ^>1*1 

¥f^r5 •ttiir *111 

¥t^f¥ «l¥tir—¥*lf%fwiw ¥¥ ¥tr»l*ltll C¥t*l’Wt ^*11 ¥tci 

f¥ ifl ^¥5tf*r *11*11 «l¥tll 4ll?Bt«1^^ C^*ltr*l C«fil*l ¥fll^ ¥f 
*rfW ¥t¥fll ’f? ^ Station fsilltl I 

C*l¥Wl«r ^^1^1*111 8f¥ Wellman C^ CTJt*Rt*l <2l¥¥ 

*iiiire ¥191^^ ^»rr^^tii ¥<ii ?^iitf^»i; 

C’Wt*l¥f*lf5 *li Tfn I 

¥T«1 ¥191 C^1*l^ ¥fllf^^si ¥lf^.^1^N? CTf*f 
^.C¥l¥i:9l'Q Pl^l|i»t I ^Cfl¥C9I? ^^311^ i^fiifl 

¥l?1C¥ CT ^ ^^?[19 1?? 'SlUl ^¥lll Ol^t ^?rtjf ^!n ¥? 

WS *I¥91 «£rwl¥*l f*l¥ *111 

c^*rf*i ir¥ ^iTfn *rc«iT »i% ’t*rlsf «ni¥, ct 

*|ir1fl( dl’l CTJl*l*l1*ll¥ ¥19R151 ?f1c^ I C^11*I^C*1 ¥lf^- 

*rt#1^i[ ¥*il^c¥ ^C9r iilf<rt¥ ^ \ 

4|<|ir!:—*nf5l¥ »l1*a*l¥ 9|^ ¥K1 ¥^’1J~C^W^ ¥¥jr*l¥ ¥lf^ 
f^n*! ¥¥f^in ¥«»ri i 

¥lt»r ¥f¥t¥ll (sparks) 

C¥1*l¥l|iC*l C*1I1*I^11 ¥l¥J¥ril¥ Td^ ^1"^|ll WC<il *11 ¥lf9R:¥ 

♦tlw I ¥lll‘l ’ll? C¥l*l 1I¥CT ¥W *It^¥ ?[? ¥W C*ljmtt*lll 

¥l¥J¥ft¥ 9W¥ ^l^h *nf1c< «fl¥ ¥l91>l ^fil »l1f^1 *1^ ¥f*li ^TW*! 

¥tol 



; «it^^ ?FiJl (earthing) 

*if?[l ^T« I nt5®i 

(earth ^ couiitfii)oise) I 

., 'st^if^fN 'Sinm f^i*r^[ I '2t<tr5i®s~ 

(Aerial)—« ^II I f^^'1?l'5!~ff«S15f 

(earth -Tl counterpoise)—®f3t 'Sf^t'Q 

5(tat i 

^5?ic«rf5^ .'stf^ <2t^t? «iif^8i sitcn c®i\w ’i^^^r- 

5151-^1 ( receiving apparatus) «Itf»|?[1 >1?^? (SfffsT I 

cwf^z^ C^Itst^TtCsi ^ *ilffim 

^l^z^ ’tt?i ^rt^ c>it 5r® c^jtsf’qtcii c^i v:^ 

^U^5i '®t?rNr l^^cTf*r <ii1^?it«f f.eit^^il c?'fl?ii 

5(^ ^ «IEF5I ( fixed ) ^ 

^*1 '®t^1 ^%Z^ ^tB5 «Jtai?lt=if5if ’tr?l^«l 

<2rt?t^ii ^tz^ ^ ^f?r?ii c’^m’sftc^nr «i^«f 

’rf^f^r<t§r I ^51 ct, 

^Tc^r Ti c^t^ii ^tz-^ niz^ \ 

*ltc^ ^<tr5i ^^iti ^cai c^m ^^c*r fn?ii wjtsr- 

'*Ff^ ¥C3, C’tt ^t?t:‘l, 

m ^ ^p{ «Tt5r^t5T ^?c'5 

I 

iflfinitcsitl '$f?t *F^?F3-C3tat ( Phosphor-bronze ) s^fsfT f^tfa^^- 
^ fRf^l C^Jt^lTfCst? CT ^CST W 

?t?l C^ 4f^?It3T 

<rtt^ i c’tH^ ’tt«rt '*rtt^ i 

cart’ll ^t?i«i ysi^ c^, ^9 f?^t?r 

99 »flr99t9|f& CTr«?1 99 ^<99 ^91 C9H ^tC5t9 91919 9tI9f I 

^I?f9»l9r *ti%. ^f’l^sifS ^tf^^-9ttr999CI9 91 ^tf’V^I C9 9jl%« 

91 *lf9®1»l9l 9»t9 ^t9t9^ 9tC^ I 



artc^ aitj^ f®g I 

*1^ *1^ c»rff?«, 

I CT ^t?f*i 5Rt^ '»t^ \ ^t?fl ^ 

^r^c«i *Ti»6t^j=^pftiii 5111 »i?^f«r-c*2r?r«i^«?i 

( Trsiiisnriittinjf apparatus ) 4^1 

(different wave-lengths) «flf?l’aT®lf5 ?f9^ ^?ll ^ I 

^Tf5^C*l? ^!I1 C5fel I 

51«^t?-C'2l^*l ^CSr^ ( Trunsmitting apparatus ) af® 

«ltC^ C5p^l®Rt<5 C^ 1sf«T ^ f^f*(»lC5 ’if^PlfeT® 

^^C'® ’itci I '$t5l «ir<(^ 511 ^tf'?®-'®ti3f ^51 ^?n *ffl- 

5ir»i^ ?[^c® I 5i'85i c^sr C5f, c^n c^fnifc*! 

^t?I1 '« “V 

^it^n *ift- 

5tf9i^ 5^1» 5Tf?f «2f5Ft?r ^rt^^?I m »flf?5itsif5c^ 

5tf?{ «[t*f ^f^?i @i^«i ^<*r <21^1? 5it*f ^(9^ ^?il I 

«r3> *«lf^?lt5lC5F V5if<(^ ^5Tt^=qt?r 'SrwtafJT 

5n; *«?r ’it’p i 

’fc*¥ 

‘‘’I”?:!!?! ni’* ^5 j <451? ^5|ef fsit^c^r ni'^ 

m I CT >2f^1g bfC^Ifl i2f^«| 

<2rC?tBf5T ‘^9, U3fg?ltCST^ ^<1T ^5lt^?1 Cf'STl ^ I 

'iini?lt»lf5 ®t5lS(-55F (propeller] ^1 «ig)fgF ^«fj;fti^ f^5^& ^f?tC® 

^1 *ftc^ w® <4^15 c^®t?r 5r<fj fi^t^ 

Cff'Q^ 55[ I 5ff? 519151-®^* 

^*lFrt!T ®^3F?i ef^t^?i1 5tc9r '®t5t?r c^r fV ®5¥?r 

^ 5111 

'staf^Cfsi uiffiiiisr c^fsTsi •sTwIw^ iFfaiar ^fsr« (earth ^1 

counterpoise ) C’l^lli’t <2fC?t0f5ltll I T^ 19^C^ <ttf%5l f fs^ll JTT?® 

^t»11 ^If^ ^5{t8r5f5F C^Jt»l^tCS1 f 1^15 ^1^1 

*iirtc<«f!r ^ vrai ^^51 i c^ cwzsi 5fc«!fi ’inia(fc«i ?[f 

511 «lWC5(?r ^IRIII «ft9l«f^t^?1 C>T t?*! *I'S^ ^ I 

%pw^ »it9T fk ^ 1 



I 

Cilt’f ^ <*1^^ I 

c«tw?r osi\ tbi ^7fv?i's 'bWws 

«rrf8?r *ic^r «2t<(m I ^cfs orct 

vfsi 

' mm >rr<rf9*i 

^^11 w mtm <<- 

^tCT mHn (?rpl c¥t^ 

>rWw- c^rfc^fir ’napf’rBi to. 

^ »ITO7l^ W «it5i1 ^*Rr «ll^ 

oi«fw ctreH^i «ii f^ti ai?ij*i 

^1 ’fw ?wt«t*w sn «?lfi 

IW f^ir '8 C?t*l7f TOt»[ ’ItRf I 

^ »rBj orm ^?t9i »it*it¥ ’stw ftfw« ^at'S, 

att’nr ^ ^ ^tw ^i c^ii to *n i c^ oi 

« 

^ i4i[( ^WcwTT filfB’r Vi csw?! Biw? im ^5[nii 

®tr*i^ TO I TOtc?!f orctiT »if<rr7r*i ^rf^, ^it?t?n ^t*rfar?r 
cm mi '®t^?iuc!iT’r«’Wc5rflntf®^lfii®wc’r fT*»®tWfl 
^ I «itrt CT’^n m CT,.« »R® cat'n »ii>rt® 

’bww Git’r’n'stNi f^c<«r5?r 

>rt®m 8W1, TO; cn% wtm «r^®tfltc< cwii 

TO ®t81 TOtfW’fW »l»rCT f5?p5® TO 'S -Slffl tW® flR’IT® 

^TOfai niKf^ wf?ri giNw «n 

»ni '« ®W!f ^«it< TO1 C5^ TO 

^ ftc®t^fir^w m fwinw 

i^i cw «r^®tRRr ®® cbIi ^it’itffTO' «n^^- 

*if^ ^*i •rt%e c®(ir w csift ^»r 



I ’ftcf a cf «itCT titwfiwi 'iitw 

c>r<itc5i CV5T ^c^ci 5 ®n «rrf*wi cwr ?rt% 

?rr^ 4r^¥t?r ^ ^l mi w 

w mm mstnj m ^^c»i'8 TT* ’I?* , 

m*!!*!? mfl m *f11 WtC’m m C5ll 

^^c»r »i^tcat «n^ 5jfr m*i, cstc^r^ ^ 
f^«*( m 'Slum I <jr«r^!r »!i:mf>l cate’ll 

^•la tfreafr ’ffiiw awi catc’fa a«tai '« tftyf® fsi^« 
sn aa carr*! aa afi, f^ ca»t*i catfta ^a 

'&aa «natc’f cafr mafti aa i m« a^ai 

ca, catc’ia »itc wan caff a^ata ica^ ataafi a«ai aim 
tfreatar^ ^ aifaataRv i ^tatai catcafa fa^aa atfaca 

’Tfea*! ^tatal aaK i a w ftaca ^afri amfaa 

•t^ atf^csi'e >rrataa ^tf%”tl a[f*r ?t^j-fa«lwa catW5 »i^<f f«iw^ 
'«fai atcafaf, '®tn ^tatai ^aiaapi w*ir ma 

matPrs aara a^caa; atatacaa «rt«it« aie!tf 
aitwi 

m ?a^afw aifv aacar astata f^Rm^’fc’fa a^fRiw oiaw 
’"im ^ai *rc? ca, aiaw ^tatraafcaF ca^ •la oiaFfrt 

^5wa! ai»r!| f® frfaF® 's ^a®a*ii arf^’f*!® >iaw f»i<®fa le^c® aw 
r?c® at^c® atc^ 5iii aiain aiam *ic^a’r*icm aifv carta ^paa 
a<5Pfi® catcaf mm ca attcaa aif«f^<»f ?nfv ca^ catcar^ 

^apaf rtf®® i^^crt® ®tmi fam-art® «fnfrta m^iaa ai 
®tmn fafa^rafa® aw, afa? Wfaa atatar rt^® ® m m 
oicaRtca ^aaa at^ i fa® oiaa fawta a«§ta acf ac® cfai ata ca, 
a^arta® caff aftca f^rta «rtart atca® affaat'ita ataata®! ®artrt- 
caa ®i ^ a«rtji aia® ®ca ifa rtt^atca i ^atc®^ atu-ftmaa 
fertartf^ ®® ®tai aarj all i ^ffaaa aairt aal at^c® rtfea ca, 
•rtrtca arta caff catcafa aa, ®aa «r®ja a® a»rti® at^ 

^afrt rtf®® a^atc® 'a’fa ®tata ^prata ^®a a^afit rtf® ®a i fm 
^ rtfmtai aaa ^la rttaa rt«rt f^a afaca® c®ta 
aaaii 



^\r Prwt? I I 

’RW ^ nW «tW ’IW 

^m-f^ f5i^5 ^rtf^c^ ?r?i 's 

• ^ *it9R ^ «rr^c^ 

^f5ltc?5 aiw t9f5??ltCf!T I 

c^fJT ^tit, *??[ ^«!f^i ’i?[5 ^^tf«rir ^«n 

’J^Cl «W ^PC^Ist I f^l ^t5 CT, an 'Q 

^^i?r I ^t^i-f’Twt^f »i^c^ ^csite^n 

Tf^c'sf^ s5<r*f TT^-f^^wf*! ^T^i ^sitw^ «rw 

fv w n f’l^w ^isrttw^ «if^8i«i «!rt^i «rt^'9^ i 
a f^wt*i ^^1, ^vi\, fi}t*r, wn 

^'®Jt% ^Tf«rc^ ’ITfir '0 

’itf^ ^c»ii ^sn 9(1^^, 

»<i^? <si3rt*l'8 a, '*rc'»j^ farfs^^c^p 'q Mn 

TiWii Tf^i I ^«rt?i ^i< *tr?iE^5iiil I 4^? 

awn: "sfsjtfitc’i <1f^ffa ^t=vi 

*if?iBis <rTf^c»r wtc’tii ?rf^ ^tus f^i^t^r 

Trt I atm 3[tr5 ^n 

atH 3?ta '!>im 

I 

> 1 a c^n c^sT <if?ifa 5'«5i I 

^ I a af«l 5^1 C^5?, 

K'Qf] 

8 1 Tt'st’i—^t?l ’t^ai ^«—I. 

<2rr5K^ atc’Rr 's \ 

^ C^tC’Tl ^ ^ I 

c’l^^pT ^t»i I ^km's\ at^r '•TiaR«i 
, ^ fsi^tTii ^a, i}^ <1^ at^, ati’Ttr ^?il 'e 

’"imi f^CT ^ I 



^!« 3 r nt% ^ ^*ft?Rwr?t“^'Ttawi 

^itarws srw ^?rel i 

fw Tfwf <rfirai ««it*inr« 

«tc% ^•i ^f5C'5 ’»T^t?f ^WH 

^ ^ffafli «RFm 5i^>i- 

C5?r 3rc«fT ’f's «»^’ic?nr ^rc^rj ^ wt’f wwfirw 

’iPtiiit^ '®Tf5t?[ w'btwMc^ « 

c>i^ ^ ^fir?l ^iw ^5tc??f. <2r^f^?i fwwe 

srt^ I ’^^>rf5T wH'«»i^ci «rf® 

^*<jf5?is’i«i ^z^ 4<5 ft-»rf^’!"»t5 3(f^ ♦r^®tf»i® ^ 

CT, I ^t«f ^t®r «tt?i »2i'»]5^ 

>if«iftir‘t ’if^ ^«4 «c<fjf ^?tc?r 

I c^ ceil 'stft 

5?c^ ^W!il c^tn f^^tfil =R -sit*i ^'*.’1^ I ^f^tctri 

^z'^ 'Clew c^t’f f5i^?i*i mit i 

ate’T^ ? ^tai?fi «2rc®T^ :iite^?r ^tc»it®*n ^n i 

^t?ii Wal f^e*r^5ft'® ^^1^5(11 crhr few’ll 
cirtm^ni‘11 cn ^tc^sTi «it«r^i c?ite^?r 

'sr^i't^i ^T?i«i 'Q c^r >131^ wtc’f^i ort- 

Tf^ =rt ’(t^^ij 3R*rs ^r^c'se^ '®t5t5 ^*i*f*r's fsi^5c^?r 

>wew ^ m'^ ^<11 ^r«i^ I ^U (^ cf^sTijc!? .c?t«(t*^?r 3Ti-’Tf?i 
^r?ie^ »itc^ cjtsi^ f^c«r^ i 

ai ’TtatwT faaa «i^5f^ afa i ^ ?S!?fTf5t 

^eaf ^ a^al or^fta i ^la ’rtateai •sr^rffn® ca, 
c?ta^ fi«rf*iafal aa »fia?<^ atefWt aw cate’fa ^ta*i i 
ca aa^ ^ ^ ^caa ^aa ata to '« ^fatwa ^a^f^ «iaaai 
aFfaat ^BF ef^aa ataa ^ca ^affaaca^ aaWtfl aca ^att?a 
aatariit i acar facaa 'q a^®3F«fir «rta faeaa i ▼w^ifir 

(Parasite) Rf Bitapaja 3fca 'Q 3®^aifir «na^^ TO I 

at!?a VI aaw^hr c^iafa ^ i ^f^aa ffa, fn% ' 

whai aw caea ala to i w cafac^ at'sai ata fw 



Wji I 


ftwtsf I 

»it^tCTi orf^OT orf^tw *it8«i ^ ct, 

^ orc^ '«rW? »rtv to i ^«n ’"itwt- 

•ii^ ♦Riwft^rc*r5 arc^r; TOtcwfl 

«<« CT, CT I 

^JtTOI »«{» ■Ntra *!!« TO >6 ^'5V«1 «?MHfv?i oitf 

^f3c^ itr? sri i «t«rt«l 

'8 C*J« TO <^'5 TOtCiR ^?t5, f^tc*l? 

f*nil c?c^ ^ '«c'lt^l 3rt^ ^«T ore? 

>!w »i?tarf^ ^ I '2r<t5T ^rtaprei TO^i 

ntKn Sill ^js»i"r: vm ^sRhii «itsitc?f cst^csf ^taRi 

TO w CTO1, ^911, m ^^Ttfsf ^1 ^tsrrm 

^ I ^!i ^rtapsr*! 01^ 3F^ v8 srh’^f^ ^ 

CT, ^taRCi? *i?r m sfsrCT? sre^ to Wt*w ^ 
TOt^i, TO ^'sjtf?) I TO ai^inj sitTOn 

^w, *tM ^TOto (si«n ^TOtTO 

^Jtf?) 1 f^TO*i^ TOtf ( bacteria ) ^f«Bg?.c?T’ffNFtl 

«[sW (bacilli) TO^-Git’IfNftl sfcsF, ^fws ^TO 'stTO’fc^ cafrflwf*!, 
Tl ’?Ntl I 

(aTO:) 

9 

^TO<f s?)5W I 



I 

>\t»r ^i\ wfsit^l ^?R1 

irrrB ^ ’tTrt< '« 

«f«ft>l '8 

^ wN «fl?ii<i m I Ti«j cifm 

’t^fNt’rtcir fw 

♦tiWwn? c^RSRtaj «f5?iti>Ri *ifhrf5<^ «2rf^tl« f^t«rCT 

's ’iTO 5rf5it«’i •la’lv) I «ii^ ih wRT^ 

01^ c^fmp{ m'i filial i «<i^ 

’Tf’it??c^si <tifti«6r m 

af^fepi 5111 

^:aR «fs?itc5rg «if^ 

^^tC5i cufsm 

5R^ CTtt^F I ^tw^ c«fe- 

r^?iii*f 01^ I 

»«?f'® 5i5T^9iT Wi <1^ «rf^ ^5rf3it?i 

^ «tc^ C^<15( iltf^^l «ltf>!t^W5f, *1C^ arts?’? wf^lltppr 
* 

'91 81^1 »|5l«J Iffirwst, ^^^ jpfCW I4^ 

5i^t^fiJ *l^tcf^ir ^'?Rr fir« ^fm ff W5? I 

if^«r ^5rt< ^ 1 ^^l^ 

511^(7 fvfKira «fit!f I ®tfl,c?f^r® «npiafel 

c*i5if»itapr 9ft?i I cffsT «fj!r 

f^ii» *it9?i Its 5^11 cist5? 45p^ i^cim ^ntf^si f^5cic9s ipr 
^rfwsPi Wa« ^rti^n 01^ ^fs^a^tc^r it^^r ^nrK 

Wat® itc^, ^itii "i*l>ir <2W5?i csl^arsTtfif^ ^its *31^ *r<jir 
f^ij9 cw^rtof ^^sitWPi ^arf^m ^c^fins'e 

t 

f^®qR'»?r «tts *8^ ^ ^STt Wl f l ItflWT 

W?« <2rista^ \ ^ittwc^a sefsfir® mw ^tr 
i ^ir»% Ki ^ ci^»r sTfiv '?t«tf»ni ^lafl^ 



I 


91^*1 ^^<101^ 

^ <rfc^ CT, ^’sm fsaitif c?icfe 

^ I ’Rw SR «itr«if« RtC9rtc^?r 

-.91^1 I W^RTC®!?! cq^ ’RjC^’V'l 91^^ ^C«f^ 

^Wtfsi^lM Rf^r5!W*r 9itf5fc9|;t I 5ja[^ ^^Csj 

W® C^5C9i^ oq^ «RTC^WC«1 sn I •u’l W9 

??i 5lcR?r ?it«F«ft^ ’Titfii’i ^^c?f ^ft’Pt’ftcir 

?pR I ?fi (R ^Tt< 

«rN csitf^^ <2f^i 

^^I9f^l *lf}^ f®f*T 9}Tff ^filC9f3T CT f^KST® 

t%tf»r® 9i^t?r nn ^ 

Rt®1 I C?f^1 'srf^^ 

f3lfH|5 3t^C9I*fl f^5CI® 

Rc^ RC’tf tf® «f^si ^f5® 9i^e| «rff^R ^r!iC9r!f i 

«t^R I c^ *151^ «rtf ^tir ^9, C!rf%^>r 

c*i^ c*!^ «ft^ cel%^ I I CT 

»R^ «if^«?p ’Urt^' ®t^ti*Rr c^fmn ^®t?i i 

«t^, R^fa^tsr 4^? c^r^sR '5'^? i C2t%^ «it^ ^tvs c^ 

>RV 9R*I ^ a(^?ll3r 9 t^* 1 qftC’V I 

fawi <2tf5^1 «if^f%iii Rt%® 

^fl9Ft^tC?r C?f^tW? 9!t9|?:^^, C5Rt^^, CSFtiltl®, 
«rff^r5fi^9i I ^1 «iw 

fl®! I c^psTJRi r^9i af®?rR ^'^’itf?^ Rf%- 

I 9r® c?fMf=T ^^’it.r«r^ 

itci, ^ I af^R ^f5® 9Ri 9i^?it^ 

j?^r®cf, f^'®^ aMtc3i?r «2riit«R ^ »rt i 
«r^?itar ^?ii ^c*R 'QRf®n5 m 
«.,•.,••• Sff f^5l5C» altar oj^^t^r C^BflR *fh 8 ?i 1 Tf9l «iafta[ f*f?- 

cj®W \Q '«rai «r 9I!J5[ ^?f^: 

(acid) (SIWR ^SJtfsRtar WM I 

«r«i«fir f^N %5R ^ CT isRi 'st^tr® orfefR 

»i^«i «ttc¥ j *iw a»^ faifBi® 9|irt?<?r ffsn 




GFtijT^ ^ «rtt^ i 

> ^ ( ^1 f^f«i»ff«r^«cati sitar cuf^flfr 

w ^r6fi *rtc31 

wMlwa c^, ^c® «R^5^ ^csrfv's 

^C® «rtC^ I afest’T’^® »n‘r Wf^tCars «[55?li*l I3|t?1 

«rtc^ I fapii?[ »f|5parf3f 5j^c*j c?rf^car?i «if^, car 9i^c*t 

ai^ ^<PF ’tf|art«t C?rfe?ltar artc^, car^ sr^*t 'S® ^firaitcl 'St^ '9 
^C«rr^ ^C® artcap I '^g ^Wffar^’t'r 51^ car, 

C?[l®9tar a[f5® »1W<| ^i%t5T ^<S tJtaf firsf® 

aftc^ I cart »r*rc9 ®trar?rtftc»isT c^, (ii^’r C!r%!rfcaTf 

«t!r-’fRrait«t St*! nt?! =n, «rf^ a5i^?[^ (irtGF i 

^51 '«r^5rr^!r ^fsi sifr^arar^c?? a|"»j< 

I i^?l ^caf^ “Tf^ir 1 «rar5 fiF^ivs'e c^rffearfar 

r^?iic<i artf^r® ’ttcf, «rr®ar^ aijt<ittg?[ ^Tfarii ap^i ^^wffsrapircifr far^ 

«ra|^ ^51 I art^ ^ ^tfarapir^l fto ’ttficarsr 'S «ra(t1 

^f3C»iat car, C^rf^far «r^Tt^® artr<>C^ <1tc^ ao I tm9 Iffi 

«t^, artaii ^ c^, ®t?[t ^ ^8»rfafi i c^rf^ffar 

^cqtap '9 aj^g ^^?r nfiRtI 

ft 

«rc^^ aftar jfar *it? i 

c?rf^5tar ^^c® (7? ®t5i %raraf( ®t?rrf?’rc^ 

’f-l mcar «rf¥^® ^firiltc^ar l a^ji^ 

<2ff^^ ?[g art, a5t5tc??r ^rf^'f artartfarar 
'G,4rirH® ^’Ic® ’itcari 'Sfarar®: «rrc«itap fNciar csrc^^wfap c^*r 
tol ^car, «rrc»it’F'Q fapaii ^’ifl® ^fac® 

mcar I ’lwt< Bfc^i ^ ^ ®ansi ’iwtcaf la^® Tfaai itai 

^4itwtta» arnran ®tai a^c®^ <2rr®aFfsr^ ^fc»rtcaF c?f^, ma*l ?tc® 

Ol^aH «tt®1 artC^ I iffft?'® a^tarr^Ca^ sf^si ^t®t 

ctff^ *lta I ca aR^ ( caara? ^S^art^ar ^\5]tff ) 3at^ ®t^- 
cra^ai a^c®aicaaR^ ®a9i’tarf< (caaar carrtaTf»R tof?) 

%»ra Rt®1 ^^® ara. cn^ ararv Wfcar 3l•^^8taca^ *r?K -acar r 
>iav F,^®caw^ n«rtc<a aicaj ^aiart^, ’jarwt^ ^®itfT ^artw 
atf^ caf^ar airt*niar apfsw ^c® ®it®i far#® ar^c® ate® i 



(«? \ 


feci I »!t^?r«i^j mifti 

«ffe^ ^*rfiwt»w I fii cirffefN i^t?! ^'QS!lfe«r5, ’rjT’i 

*ff9Ff»I^ I ^T'S «8W« Glffelfaj 

^ ^ ^ I ^ Tfrnfhi^ ^ I 

5?jtftfic^ arffeflf*r ^Mc^ ^ifcsrff^® ^c»t ic^c® f^^nfar ^»r, 
^*d-c*nj cB^ti fe<^’(tf?« ^c^?r ^«r C5ffe?ifar ^•itc^ iifm 

^ ^v\ ^ti I c^fi? ^«r f^i ^ fv 

fe^nf^c^t f^9fi fe*if^ ^ I «*ivrc«^ •srmw *iwi< «ftf«wi feci 
c»lfec»f^ *f?K feftTr?r *1^ Gif®?it*r ’i?c^’r ^t^9i fap^r^ 

mi. irt>it#i^Ffapin(3ffe«mciftc^^1 st^ 

<ltc¥i c^w{^ *itcai (Siffenfr 'st^i ^*rt^^‘f ^ 

^fenfecii 

sic»R cfitmtc’i^r ^c^it’F fml «rffe 

l|fe^ «J|fe m '®ffe^ Positive Electrictyll Tf^ 'Sffem ?:fe?l1 

^ 1 «flfe naf^ ^5P1 ^ ^ RRf?J 'Q m I *flfe 

^festc? I ^915^ cafsT C!rf^*i csMIv, 

ufec« 'Stffe C»IC^C« ®..,..,-«^««. Rb|R^ V(\^\ fti% 

^t? ^P5 ^ fm? I iRcar ’fffe TO 

^?tc*i*i CT, ^ c^R ntciif C5ffe5t*r iitR«i cirQ?ii 'sRt ’^fec*! 

^’»l-R5|?r‘l ^C9r •nrR' ^rfR^"^ mi yit 

*iwtc«6r ^c«rf^ Rcm^i ^c^r c?«n ^ c^, RRi?tcK?r ^rfc^rR Rfifi 
^fecn cmR .«tc^ «rffe«t^ m, ’mc’R RRI ^mc^rR^ c>i^ 

^1 <ttc^ I RRi^ csrtfij^ »(irt< i 
^im cflfmtc«(^ ^ Ri|?rc*i csftR^ Wf "RR^im** ^ic?r ?rcr 

fe'^m <rtc^i fefR ^fi*'2r5rrR^ ^’^c^c^ c^, GiitR’v »(?[< ^ 
*i?tc< *iR‘l'» ^c^ ’itCiT I 

^Rt* ntm cm5i C9ik "SR fe^itRc^, ^^fTTR ^mRt»/fl^r 

cm^ fe^TtRr®, •iR^ft'® ^Rc« «WR ’iRr®*! i c?rffeiiR ^ <*it5R 
iRtiR^cm T?f toR^ ^[fersc? i c^ *t?t< 

m 'BRtff’lCV ^ItRmrMN (radio-aqtive) *|irt< ^ ! ^01^ 
cflffeiR ?jtffe«iTT^0«, *t?f< I *ic^ «r*rtR^ ^fetrci «iiffe«- 




Wf ?^lcn 

VI ^t% <«fr5j¥ 'stw 

^ I c^ itP! ^l%f ^c«, cn\ ^tw c^vt^ 

I wft^ ’ic^ ^c^j -sig? ^fin«itc«i f?f»wtwf 
^t%« I ^ ’if^*i «f%fr>r iiftitoc I 

; ?ff^ lltH ^rrfH (electron) Tf?n’T^ I >!W 

negative elecirieity I iii% 

^r® ’If® «rf® ww >it^*i w(i% 

4it» ^»it:^ ’Tf®? »i^R I ^f«?r iTsfm «rf^ irfw i 

f^if^ !»[ ®t??r c®? ®r?i?t® ?rHr 'sr^f^® v i 

’TNI ’rfii3rr‘i «i®r5 i ^c® c^ ’if^art*! ^ 

V, ®t^ ®tm ^ ®t’r ’«rfai ’fW !ifir I tw c®f^i *rfv 

I ««^-c?r 5it^ 5fti?r I ?rftr «r5ti 

c®? 'b cartel <m ^itc^it® c?td? ^ 

®f?rai ttr^ t ’Ttan ?iftra *ifiiarf«i ^®^ cam •a®# to 5 ®®S? 
c?if^M ?ff^5tc5 ®t^t?r *rf^*l ^ ^^c® *ftC5, ?^c® c?rt®m ®rfer 
®f5ari <src?it0R V 5d i ®tRt®7 c«f®frPT?r 

®an V, 9tc® 3*9 Rap? ®9i ^»i«9; «rm®: t«rfc® 

Glf^ara Rfhl®: U9=^e( ®tw "»t4 ®9)® RWf®, cwm 

^1 ^1 amtRaf 1(9TC9t’rj %1 ^nfl® ®^C® *ltra I > call C«%fC*RI ^ 

>♦,••• ^ I ’ftan f 1^ %i ^R® I 

csfem »R1 ®Rc® yR*! C9 “oiarrcsim" (emanation) ?r| 

®nOTt®R«|9*i^, ®t9i ^9*1-^® ^919t9fi9 mMi 9iRWrm 
9JtHW^9tc®R^5ifc*i ®f®R® ®Rfrci?*i I C9f®m ®f9iaFPr m 9:^c® 
arte® TO? 9IW »rcw «fl®^ RRi wtv v i oi^. 

fafesr ®rf® s|ii «ii®f$ *tf?9|i8® m®t?te® aijRfiiJ® 

(active deposit) ^ mt< ^^^t® C?f®9tCanr ®1? RiR’l 

?Rt arte® I ®® ®?Tt9 C?f®m fsr^ m® aiR^® 

?9*ni ?fM® 9Jt#® ^^’ttff® ®nri *$% 

an? ft® *5tP^ ®t9 attt® I C®R ?f? afim? 
artar ?ft4® v, ®t?t ’wrRsr arR?i ?itf®8 

ITta^ft® artt® I C?t^?ft® •Rl ®f^®t?1?^*r®’t«?^n? 



aiirrw»r*T «si^*l ▼iil ’ttc?r, cff^^rtanr 
^»nil ffttcs ’it?n ^ I 

^fWatl ^1 ternperntlire W>f ^CW «» 

I ^tc»rf^ f^?rl ttai wt «rrRc»f c^t 

c?ife5l^ rir<f^?r »i#s^ 1 ifl® ^ 

or ckt «w®t^ ’it? *^11 ’tfir^itci 

^ I 5?Tsit^^ ’’Tfsfw c?r%fltcar?r nffi ^91 f«F« 

^?n W«l ^31 nfcir CT, ep:»i, ^c^r, 

^t?5'9C9i'« ^r?[?rfre I 


I 

vKf^ ^iz^^ a ^fij ^f^rs 

'S ^»l, OFCH 

*rf5^ ^91 '®t9rf!r ^'« «if%ai5i <2f?rcsr 

»It® 5R11 I «il^ <2rCTt^T m, ’ICHf- 

C?9 ^99 ^CST'Q, ^51 f^5t9 >RPF >2rC9tBfT I JJfll 

^ fiWt9 f^ 91 9)t9tC^ 9**11 ^f9l ^:at ^91 ^T9«9r | 

Tt^Zn C9"r *1t9l 9t9 C9, ff ^f99f9, 9C9 ’T9ll9t9 ^fil9t9 ‘fl’F 

^9t9 »r?1C9 *15^99 9"99 9rfi[9t9 »fl99 >^99 ^9 f9^ 9t^ I 

^9^ C»rf9f «cf93t9 9f^ 9fC^9 ; f9f9* ^9^19 ^f9t9l *19119 

*^9T^ 9'f9C« 9tC9»9 I »99F d|^ 9^ ^9tC?9 f9^ 4^ 9999 9f*T9l 

C9t9 99, «t9t9l «rftpi *9C9 f9:?tt9% *19*1199 9C99, «t9f- 

C99 >2l1«f9l9 «r1t9^ 9f*r91^ W9 91 I ^9l9l f9^ ®nc«9 WW VS 

V9 ^&919 «l99ra9 9»C99, i1l9lC99 99V CB%1 fW9 99 I 991^ 9lC? 
(Eobert Southey) "The Doctor'" 9l9V ’l^Vft f9f^9 f9:*1 911V9 
C5ll9 9^ Vf99ll*9— 



fel f 

I listened to the river and to the tickings of my watch; I -thought 
of all sleepy sounds and of all soporific things—the flow of wfitef, 
the humming of bees, the motion of a boat, the waving of a field of 
corn, the opera, Mr. Humdrum’s conversations, Mr. Proser^vpoems, 
Mr. Laxative’s speeches, Mr. Lengthy’s sermons,”— 

I fiwi ^ I 

ai^fsifs C>tafar%?lt<r 8<ir '«IN 

!— 

'' O Sleep, O gentle Sleep, 

Nature’.-* soft nurse, how have I frighted thee, 

That thou no more wilt weigh my eyelids down. 

Nor sleep my senses into forgetfulness.” 

“A flock of sheep that leisurely passed by. 

One after one : the sound of rain, and bees 
‘Murmuring; the fall of rivers, wind and seas. 

Smooth fields, white sheets of water and pure sky; 

1 have thought of all by turns, and yet do lie 
Sleepless ! and soon the small birds’ melodies 
Must hear, first uttered from my orchard trees; 

And the first cuckoo’s melancholy cry. 

Even thus last night, and two nights more, I lay, 

And could not win thee, Sleep! by any stealth : 

So do not let me wear to-night away : 

Without thee what is all the morning’s wealth? 

Come, blessed barrier between day and day. 

Dear mother of fresh thoughts and joyous health.” 

I «ipral 'iff? 

^ Rip van Winkle. ^551 



^t?r »pnii. ^pfN ^rtc^i 

CTtf wm «rr?i^*T ^5?r5^ VNpw 

apnif»l%'® ^PRT ^if- 

♦ff^l |f% aniTBR ?" 

i2W V5 ^ ^?1 *iti3r wv 

5Rt<ft5T I f^hatfspp 'sc^ ^?»WtCT!r «r9 f^iwf!! 

ntar f*i:rf?r c^iff ^it^ii ’TT'Q’bi sii i w an 

*(Ki ^9, CT »fl'®^»i^c^ wH »rfc®?r«?«? <?nii<t siw i 

f^iwts wt« ’rt’^’?‘tt!i csi?}i*f 

airsftCTf’f 5rt^ I ’Itw ? "Brain and Personality” 

?^ai^ SiV^ ^ti «fl’|i5 ^t?1 C5lt I 

1%t% ^»!5?«, « ^ ^1 c^ ^ ^itf^ 

^ '^t^lTm ?5^51 Cf\ «i'5jf^ ^?C9|'« «il>iTc?a 

f^*sroRr ’itc? 5^11 t*is '2i'53N^*T ’sfc^jtTiair 

yrt I ^tc«f^ ^1 

f5Wt?r <2ff^ ^]t^i 'st^i *itt sri I 

«?Nw »t5T»rr5 ’f'iti 

Kisrr^c<fT-^f^^ m sn I 

fstiSt?! fViS’t »l<®1 *1119 ? »fl9? <21591 ^99t9 

<215^ «T9^ «ltsf ^f®?I =1W 9r(^ "tf^ <99? wf«t 5f9 

59lt«, 49? ^«f *(31^ nf^9 f^WWs? 59tt9 I «f^49 

^an^< Wt5T5f%9 m9l99J f^CaHm 1^1^31191 4«t9^ 

9^91 *lff, «lt3lU?9 5f^C®l1*{ *lt9, 49? *lf9att^ ^f^tff 
f^Wts? TO I ^9tf*f 4^9i*I <219 ^f^W*ltt9 C9f5i-^9914TO 

9^ *tf^ I 

<219995: 0191 9t^9s f^iTl^ 9]1*lt9 959 f% ? ^991 <2151 

«fstfar® ^99t9 < 2 lt^ ? 999 «lt99l f9^ 9^ l99 ^tOm 

B9P ?B*R1 59pr *ttl1 9^1 9t9, ^ ^19911 9ff^ 99, 49? W 

%iwr9 l9i%9 09^959 *«9? W "f^hl , r9C99«: 

‘ 999W»I 9**t< *lTf%9 <2|fllf9f <21*^ 99 I 9t9 <2l9t9 5?[»1 9^919t9, 
91^ C99 ^ 99, cntfni m ftl *tt9, 9fllf9 9ffW 99, 49< 





^ I 

w stn tfmti ^rfantopi ct 

fsrf^’sM^ ^5^ « f^^'f ^ ’Rftw c<n»it*t 

^ ^jy-'e <sr>rtf5'5 ^?i ^ci I -rto^ ftw 

^*r '^iw 'stat I w ^m\ ’iiTOra «t« 

^51 «rrc^ i *f?NFi »rif^ ^Kci i cvfn 

■rtJt? 1 c^t*? 

CTT^ ’tstw?r «t9-c^ "TOr ^<a m f*ifi^ ^ i 

C»lt^ fs?^ *lf^C9l ^lc?f *rtji ^*iw^ fw 

^ »(m *11^ I ^^tiT ^tifl ojt CT, 

cttf^rs-csrh® f^4*t ^^?ii igtefir «ra>t?c"r ’^si'if^rs^i 
f^:yf«sr ’(tcaj^ «r*i^ a(f^ cHtf^ ^^*1 »!f i uj^ 

's Vim »it« ct citfi^- 

'G nc’tnr ^ ’it?i I tv »rw«^8 

«f^ ’?T?itl ■ ^ '8 \ 

nf[?ii«T^?r^ mm ^nrf® «rtc^i 

^?5'9»ft^'8 ^?ii nf^ <ttt‘>* I ‘iit filial ^- 

C8ttt?r «}» c^t5( firtar c^1 c^Ffsw^ 

cirtnait®! V ^ ^1^51 mi Tm\ 

v\ ^sitann 6^5 ^*i!r fsiftf^^ i ^c«ip9 ct, 

9tv ci5( , 

ICT I 

^f9f»if^ ^vs ^5W CT, fsiisww ^w arf^f 

cm f^fir® ^f^cf!r > 1 * 1 ^ 

*tc? ? >i'h^t» *11111 m CT, mscm c^t^ m 

CTH Gnat^ arii^ 1 ^f? ’ll ^iv ^?J 1 

TO ^1 srtsitf^n fro m I mt m V 

il^^«£Ww (?^CT«*|5^ltf?c^f^^^'ef^- 
f^^^ altrV'Bt^t^ C^tsi^fTO ’ff^U 5111 ^t^QC»l^ 

TO C^tSTG^i*! f»lM ’tf^ V «riC5F 511 I mV ^<1 ' 

e*rf^, 4*Hlir cirf^, cm mcm 'vi cm, ^:m cwf^r, 

TOt -rt cirfit, 5rt5rrf^^ to ^1 TO?tui v from ^ 1 



f^lsf I 


(e» >l«)t 


aiCSTlUar ^ ’'T^siTS ^ttf ^fTt (2fnT<T s^tSC^il 

^ I ^l®!r ^m9 ^t»i?l *^c?f -2(^5^^ Tf?, ^Jit^ij 

sitw ^pfiri ff? ^ TO '0 »rt«f^ gtTft»i 5 

«i»^c?rtiii«» f5^’0i‘i, CTi*iif9i?c5^?r ^»iT% 

«lf% «ITO< »lt*lt9’ I «l^ti|^ W<*T TO «lt?l 

Grp{ fvp ^<i9ifw 5if^nRi ^tat'$ f«« ^^5? ^<r!? 

CT, (?f 3r5ir ’itc? c»i^ 

«R*r frot cjtai^ I 

«TC5^r^ «f^<jf^ (?f, f^if^f^ ^^Tr5jt«r 

CT»r:TO^w 5f»nii Tfi?i ^ 

9t? «i<»i9r^ I 

’?f?t'® *iTw, 5f^c'® nuir, s^Tf^c^ ^Tw,; 

*itw, tfls(5t ^t^«i ^f«i'5 *2fw^ ’RtnT'^ 

’He?!, C^ts^'Q m =1I1 I 

^>H «l1»5<JjBf3^^ ^f«5l I 

5lt«(T ’l^tcwi ?—C?PI!l 

^^'9 vil^ «1^1!|!? I ?l€f^C^ ^tt'9 'nf*lt^?I 

^1^5? <2i?f cell I '2i^c?^ m 

?«r4t «rf^^tf^ c^8T '5‘«ftfn c^t ^V99 ^ij i 

f^?i^ fei^ «rfc5rf^ ^f?i9i *r5*i i 

TO 'BMfr ^ ’fsPla ^^U{ ^Icsf >isrtii 

orf^rc^ «itc5ft^ ’qT^9 c>!t 

»i’^t^tcn fe^ ^?i1 ^fm\ «itc? I >1^ ^<!,’F«iT‘^ 4<i5n 

TOW «iwi?[ 5j5it<in5T fsj?'® «f^ 

«ltfH»f I C^t*^'e5i’1 *^1 CW'Q^t^l 

I '2l^tt'® W»f 5¥t%t« ff9I 

ff^<9 ?i®r^?r ^f?W i 

«t^1 ’1»f9?1^ ^f»r»f !Itf3 «!▼ ^tf^C»I, ^w 

^f55l CSt5It?r attf% p I” ^SJ C^ c*! ^w 

•rtt, clf^w "eiwfi »i^t<rf*f ciff^ii 5t»r i 

OP»t f^*r®n C^, alt^ 

TO’ffil^ TOfR^« f?«.^«nTOfl W <^11 «!«ft* 



^ I 08^ 

C'atWSl >T"»f# ^<91, «(9C"nf ^C99Ff& 
fiTstc^ 01^ ’S1?I‘I 9Ff9C« *lt1%»l Jfl I 

»«$ f^?lit»t *ftC9 ? «»r C^t^’T’lJ CT, fs»fl«t- 

^Tfcs's c^t*T C95t5^«i?*r w'Tirf-st^ «!ttc9F»fl9t «i«c^?r 

?ftC9r I «(fsr?r1 W Slf^f 

^ 5^1, 91 «i?n sitar f^attsr»!?« ^C9 i 

aRH* 

^ ntf I 


srtf I 

c?c*r ’3:'5r9% f?F^i f5?f® art^ c?f^r^ n^8^ 

9t9 I ^51 51NC9 'Q ^^arf’fC9'3 Ctf’91 9t9 I f5«t%- 

art^t^ (locaj)o(la ) 9:®ri cWt 

f5?f^C9P IV<-sli water |)ra\vii 4^? f^»ltf® af^C^f lobster 

91 crayllsh ^fC^I I «ltaifI1 «rC5TC^ ajtfii 9f%?11 9itsT 9»f9, 

9^^! arfl 9f^C5T 9f?n ^91 ^t^l 9C3[* C^tm f^C’R I 

lfC99 f9a^1 ai^9 C9t®l1 t9 ^f^TS 9^515 C9^1 9f9 I 

f??f^C9» 9fvr ^9sf5 mitH 9f99l f49C?»r ^%VS |^9F 

finil f Sajfitally ) f9W 9^91 9t9, ^SJI CWf^C^ 

*tf'Q9l 9t9 C9 'tK\fl f?9r^ ^^\^ I f5tff9 C?C^ ®tif—»l^<r 

vii9? W^i '211:^19^ ^C9=® «(9f .21^1^ «rtc^ <A'^X «ir®T^f5^ 

»ii9»t5 "1^ c9t®ii 9191 «rrr5 I 9915^ ^tc9 f-fawn '« 9w^»j 
99^9 'fl9? 9*619^ «lC9 999^9 ^999 99^9 ^9ft[^ I 9’?59 9ltC99 
C9t9f9 9tai Carapace ; ^91 a|^f5 '9t^ C9t9l; ^9t9 4^ 

99IC9 ^9tr®9 5119 9lf99 9^9lCi5, ifl't 9f|®l?l*r9 9laf Rostrum | 9»5t9^ 

9tC9 9l^f5 C9191 n9"99 9^91 vfl^ '9f9t9r ‘?f^ 999ft9 

C99l?"r 91 Abdominal segments 9C9 I “1919 9«9 9f9t9 cJfltN 

919 99» ‘I9t9 9lar Telson | f«% 9*519^ 9519 «2ll9^ 93F Off^ 

91«91 919 019? Jit 9aF ^?C»r9f C91»ll«f9C9s Tergiim 9C9.1 



- ikmtm 

wHf cwp{ '^tct f% '«ww '5tfi 

< 5 ^^ ^»il ^flTci c*r. CTC^ ^ir—'« 

I >itvjnr ’itti '8 ^cv?r >i^»r i 

w- «itc^ «f5 ^tsrta irf? w^c^?r \ >piV 

Cephttlo-thorax ; ^TOC*r?r ^?t9 CT «nci ^ 

Brauohiostegite | rostrum C8ft^ CH t^l (2 pairs of Autennes), 

(mandibles), C^Wn (3 pairs of maxillae), 01^ ^af C?PtSr 
I C«rt^ ( 3 paiis of maxillipeds) 

C«ft^ T|1?1 (legs ) a»^ ^tW5 ^t%9\ (appendages of 

. the thorax) i W?l"r f6«f^ (giU chamber) I 

ajam (appendage) <1^;^ '8 C?<11 | 

C*rt«T^ ^lf5 •aPt«I 5a{15lV ars ^IVN W 

carw orf^ ’it^ ^f5 i ^5t orfw 

CTte’F?! car<lf5 I »I^ *1?^ ^t3l ’tl^^ «il^ IjfilW' Oinmatidia 

^»TI 5^^ Tf«1 f8tf? m »Rfl ^1 ^fftl 

CepbalothoraxOlfl Rostrum ; ^?n fwf^ ^ m TO I 

0 )^ Rostrura«H?r ^ *ltC< «rtC^ I t5 

^ Cff^5t C*ftfl1 I C«ft^ C^r'W^ ( 1st pair of Antennae) TO Otocyst 

I Otocyst ab^t^TO? I Oinmatidia 

Otocyst <8^ li'lfS '8 ^C*ra ’ft^ TO I 4^ (?r tfl ^ ^irf3l 

*itw I wt^i cntfli ( 2nd pair of Antennas iSl<l^ 

ort^ I ij^f5 ^ff?i:?r^ ^««rf9 11^ 

^^1 Ift^l »C»T balance !ltf<rc^ *rtW ; f^!( CtCT 

ailtn aiftfl (Green gland) | oi^ Jffef artt^Talff (kidney) \ 

ffetfro 'sfn ^ *rt^ tfWw n.^- 

•jlf ( maxillipeds ), C5t^t*t ( maxillae ) Of^t ( mandibles ) 

Vi ^ 1%t%f 

IW^ «r^t?r I <ilcir CT # ^«rtcir?r ^ ^1 Outer 

teeth TO i ^*15 (oesophagus ) f^Wt 

tfV ^ inner teeth TO t WC«?r ^ *ltC< ^ 

'fllW»P ( maxillas) aiv lWff-.*(T ( maxillipeds ) ^ I C^tTO 

C^tfl—CtfWCf let pair of maxilla oi^t OlfftC’V 8nd pairal 



t 
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mtixilla »ICT ( CTTVflS TfSfl’H CWHgl ^W*W Cite I Wyl OlrffP 1[1 

vtc*f ft«v ^iWti^f 01^51 »pp^<Jtwi fwf^ t%i«*f’flc«r 

’<FMcvri^tft?r «PT *1^^ TO I 01^ w»r ’!<W»f*m?t >w#ttw*it^ 
Scaphognathite i ^^-*IT fsn (Wfft I fwf^ *rt?t?r ^ oi^ 

»nF ?t^ ora ‘flft «ft5 trw, ^ (srd 

maxelliped ) ^?t5 ♦{■BtrB I dfCTO^ST 

>rW »W tl«r« Exopodite I ?t^ 

«tr5? CT, ir(\?t5 4^ >!tiri w^*tH ^ or Exopodite 
5rt^ I c5tit«T « ^ TO?rc«i TO I fwf^ 

wt^ c^'h?!; wt^ isf^^r fiftf? 5»rtW3l ^f^ii ^ 

arw ^^twir walking legs ^C^T I f5tf^?[ W OTt'gl 

%TO I Th?ti »rh5f5 ( segment) ^<ll 8—coxa, basis, 

ischium, merus, carpus, dactyl I «2l«f3T l^f5 trpJTf Cl^ '•^■f fdactyl) 

^ Rsn’f I "SJ^ar ’"icw irh§t5 ^ 

*ifw^ ^ I Whi 5? I ^35^1 lit 5R>r 5lt«rr^ 

(female) \ T(91 T^\f^ thr 3f^ TO 

’PR ^ trfsi ^f5?r^ TO) irtw^f ctw 

CoxopoditetilW TOl fpef^ ‘BR’PPfft female 

generative duct I fwf^ 

’tNV' ^*1115; male generative duct ^ vas deferens 

TOII »a *1^ ^1 ^*1 ^ *1^^ ^t’T *131^ I 

ot^w ff-v ’PofN ^trt?r I ^'t. CT 

«tC^ 'sp*! (abdominal segments) ; tSfC^J^ ^t’TO' CWhpj 

^UW, fm C«R (telson) ^ I ^ enc-f^ TO # # 

I ^Rl'ftfsr TOW1 'iw a»^8 ^ vrfC< JWfCTO 

^fT ^f1 ^ I tail fin TO I ^Vfi ’ftp CTOt 

STORT '«f»l^^ ’Ri^l-’Pr ^ Bwimmerets TO, TOI ’iTOSfll 

fwf? TO ’ft^m fwc^ *itnri oi^’RRri TOt? ynr*t9'Mwi 
^*1? <rtcv I 

OI^TO Rj'awti H#1-TOWC?« (internal anatomy) f#( | TOf! 

wrf^ C^ ^ tr® ( outer teeth ) |[# TOf^ » 

Vr-fTO|5 01# flft# »tf ; ^itnr 01# 5^TO ?tt’lf*to 0t#W 



(«?r \ 


j 

%^cg?r ^ Labniin ( upper lip) 4l^?|f^ 

«i|^&l ^tCi^ C^fH? ^ Metastonia (^ lower 

Up /; ?[^C'5 31^91 sifsit ^51 (stomach) 

^ I oopophagns ’ll I ^?t9 

^W , inner teeth ) I .2f«Jt;( ’itff® 

^ I ( stomach ) ^\Vi I W cardiac 

end pyloric end. .3IC<{T i‘j l"ric endfS ^ C^t^, 

«rci (intestine ) >1?^H ’!«! Tfar | 

( cardiac chamber ) «rt"(f55 f51« f&?f^ I 

?[»IW 'S ^JlCsif^C^lf'Q 

I *^(1% I 

«ltC^ I 115 ^ eq^fel filfq?!; 

f5«f^ c*(t^i mt. ^t3iTcw5 afa 

f^?i1 stsjsii ?!i I 

T>W pericardium ?[C51 f5?f5?r 

(Circulatory system) ^<*11 ^IWt-^lfH (gillchamber) 

f^i5C^ oxygen 4|^«| C^ ■^isil I f5?f^?r 

; *210®!^ ‘^tc< trfgi '^U '2fi:'®i^ -src^jc^?! cscs 

3141^*1^ 3p6tt»|flFl I 3(tcn 

»IW i '21«lt*l «, ^51 Thil 

tt^->2ttt»l (Respiration) «lf^5t®I3n i * 11 ^ 3|tifi 
fif51 VSi um^ll I ?[tf%!l 

^*1? ’3[*1!’35: 5r»R2^® oq<l? f^atfsi ^tc^l fvslfl maxilla? 

fs^spfe^ «|8T 31^ tsi^l^tlft 314* ?t?1 *a^ C2ft^ ?? I 

^qt^rfe?? «it4 ®it9i 3tt^ I ^9t? c^p{ ?t 5it^ I «iT4?«i- 

c^t4 ?i^ ’if4l‘f 1 3if^ ?f<’i:'e? ^ir 3i?fC9i? c^T’ft- 

CThr *i4tC15 I *!1^ ta «ltc^ I ^f3R?f Ostia ^ | 

W *lf?nL‘f ’lt®f5 ^aisft ( artery ) Cft^ fiir?t? 3|t?twr CWCW 
•iw 51»1511 1 «f®l?rtf^® ?tf% ^^c-® Oxygen »J^ 

OTtW 31?^ f«4 f%4t?r ^1 ^^f^t'9? C4PTW 3|f^ 

W ^V8 Tm ( ostia ) 3i?rt9[?f »it?tt?j ?^gs ^^f^tC'® ?t4 ‘<44 





^ «rftar?r w 5tn*n to i Wt vm 

1?t»R1 ^ circulatory system | fwf^ ffw C*I%W 

I 01 ^ «rf<>i c*r%«f»i ^ c8r%« c»*^< 

«tircv m ^ CT cw^ ^n?r<j. tft*- 

^1 Flexor muscle system ; ^ ftlf 

*1*517^ ^ Tt’f (?rr«n 7?n ^ ^n- 

C*rft ^ Extensor muscle system. Plexor '®*rtl 

^9 Extensor aft?>I-C^ f^lTO «ttC71 4TO ffFt% ^-7®% 11 
Nervous systeroifll fm «rfz:»lt^ 7f511 ItW fil 

Ilfhr 7tc® ^ Cerebral ganglia ; 4KtoS 

fSifB 5^ 4H <2111 'S fl^ ClttHl 

7H I Cl t5l '^fnVS ItTO W1, til Ifit f5»f^ 7?^ 7f«7 ItW I 
nil itc® CIBf 'sjni iil7f& <srfl '5[jg' arsit 7tc? titci ganglionated 
ventral nerve chord icsj i 

711 in I^TO i 3fNt^ 
tlTl 11^ CitTtI 41? itci 171 imicitftf tlfPTI 

crfic® itQH iti 1 ilntcit 

Iten Itl I n Lobster41 llfTtllt H I 

Lobsters breed only once in two years, usually in July or 
August, when each female will produce as many as 160,000 egga I 
These are carried by the female on her swimmerets for ten or eleven 
months, and during this time the trapping of such lobsters (said 
technically to be in berry ”) is forbidden by law.*” 

tn itc5 4i€t?iiti itc®cf Cl fin^t f7ii 4rp iflitw 

H t «rc717 4111 >%•,••• Itc^ ; 4t 'ifl itTti TO1-1W 

H 8wimmerets4 Bff^ 1tC7l ftr?^ Hi 4^ l^ltl ItCf TO 
^1tff1C7 WIf 77 HI Tttl'lllli I Ttitm C1C1 411 flf ITO It^ 
TO111 itci Til'S 4|J1 iflllC11^11 1^ TO TO1 

H TOifil iHti TllfrofiTO TOiTtciiflTcitl mm 
fst^ C1B5117 tin tMW 'Sfl llfld IfCI TITO ltd 47 ft flt^ 
'C7f1C7^9 Hci I C7li?f7lff f^UlTOl 

* Lulham’s latroduotiou to ZooIog;y (lavertsbrates). 
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^ I fwf? ?^c®r ^^a-^rfas^Jii pnitsr'^ ▼faai sn i 

5pfa5ff^ i vn-iFc*! ca 

CTt?!i ^^'Q «fT*ii «itsftwa c?t»r artc5?r aTt^>n 

I f5?f^ 5ftc^ ’Wf^’n affatsf'Q nfcir t?i 

9it^ c^-r tf^cii ’it^ri s- 

What the prawii-fiBheries of IiidiHii tnij^ht be wortli, it ia 
difficult to 6uy; but a statement, pubiisbed in Kisbinouye, in the 
Journal of fiaberiee Bureau of Tokyo for the year 1900 States that 
the dried prawns annually exported from Japan to China are valued 
at.200,000 yen (or a little over Jb;i0,()00) shows that there must be 
possibilities in tbein.''^ 

c^r I 


swltst? I 

( ^ ’l?! I ) 

cBf caff *ltca i 

sfc^ ^ ataias'nsf, « atai c®i c^i, 
«iwt«fcaf^®i, -si^f® «ftfaai fci I 1%fii ^ta'Q ca ^51 

ara^rtCa ’I’ica arteriosclerosis 'Q ^ilJ'Q^l at? I 

®t: a»f% ac»i^ ca aptc**! ■»ps*fc^f«^4a »iiaFc^f5in aTa»n ^rfpTa 

c?ftfw 3?^r® nicotine atf^fa ^faai »i5f I atfw^ 

^ 50 t <ia>Pi affaaTa m 

cft«^a ’aac’rrcoa 1%ata sfcaj inject cfrHi 

^ '«w ^tC9ia acar a«T»rfirfco ’if^® ^ 1 

^1 C?<n m ca '«racirm sclerosis ..f the aorta sftal fmci? I f«fn 
^ oiaifJ 'lac’ttc’T f*ic5Pif5sf ^ Wa ’fta (liquid 

Extracts from The Catalogue of the Indian Decapod Crustacea in the 
iPolleetion of the .Indiau. Fart III By Lt. Col. A, Alcock, l. m. s., l, l. o., v. b, a., 


c. w. K. 


extrnct) inject ^fm CWH I WT»lli5^ f^rl^ ^ I 

«*t C«r, CT nicotine«fl? affajl C^ ^SWT® 

Wf8 5!5^tC^Vl I '$T9| C^ CT ^ ^I?r 

^t»lt^ ^ ■^’TtRIT? ^1 ^ a^5ir ^a^’ttW Vf’S ^TSH? 

I '®Wr9^ 

fsitvrf&j? srfspp I 

^9?f ’I’lf^PP ^ «tfc^; ^U{j?f ?F<n 9tf5ni1 
C»f!l I ^MC?tr ^?[1 ^^C®t 3lTf^^” I 

^jlw I C^ Prevention is better than cure ; 

^ef«i •fl 5lC5i C»!tl^ ^ 

^ ?it^^ "T^ ^in ?'T ^ ^ 

m ffw?[ 3tc«tj^ I ^ ^rf»iTr5 ^ft I >iww 

fefT?iI*t f^rrsit C^*r ^fm I Vaso motor Bysternu|?[ 

^9tC^?r ^Fttfl^tlll^l ^tci t^l ^fnc'sf^ 

CT ^ ^ C^j( ( pwlse ) c^’f 

5f^tC^ I C?f^ ? ^ '3tC^ C?f^ I 

«2tC^I^^ i5J^C95 ’TR'? <(^‘ttc'5 ^ beat *ft'8a1 ^ I 

^c9?f ^t^i'8 c^c’T i 

*195^91^ 9tC5R ®« ^i?PF *ff^ ^ I ’•ft^W 

^1^1 c^w ’fup I 

OfRU Tf9 W Vo ^a'*? CSfPVI^ tobacuo hearts Army Dept. a| 

»r6?i 9? sn I an:«r?r c»is»i f^^tt’ffr «rsriCTt?li 

alt^5i ‘a’^t 

^ ’95^5 I 

9t?fi ?ry«t*it^ aF5Ks "hs* ^tvs i ^frtt^Rr 
«rh:*^*T CT •« ’itRr () i ’vff 

CTTfJTssW »a^ ’«*l ^ ^?[1 f^*f^1 Tf^r® ®ltw i 

It^ glandular degeneration of artery •?tar^ WPf'Q ^5*1^ *1*1* 

'9C5i'v w ^a^ (Sit’f Rltrv ^Nftr. 

af? «a^ '»Tt’r 91 ^fsai ^a^ vc?r, 'st*?! 



fTOt^ I 





TOU ^ ’iifw ff^l I iFW« T. H. Keiio^rjr 

flin-—'^Tobacco habit is the worst vice of civilifintion" i 

Abernethy ^C«t5f SfarfC^ ff% « C»It*t 

j Kuiey5 TO mc»«f ’tm C»ltW ^5^ 

cmi ^ cwuM sn ^?i «rif^'5 ’rtf5»rf*r «Ti— 


**Tobacco enfeebles digestion, produces einneiatien and general 
debility ; it lays the foundation of eveiy nervous disorder now common 
to the American people, it produces colour blindness, partial or total 
loss of vision, various forms of insanity, epilepsy, bronchitis, 
rheumatism, asthma, dyspepsia, catarrh, tobacco heart and cancer of the 
atomach.’' 


OTtri ^911 

fR wTfiiiw oriH «tc’f?r ^ ait^, %*rs[ *r?’n 

5ti mi ?fTOt?5i? TO—4 *itTO?r 

<W*r TO I f^«itC5« c»iTO 'a c»rfc^?r 

OR, W51 «nf fm 

^[fror^ cif^! 

W9 ^ W51 ? «it«f ^ 

j «t«tf «im?i m 

C9H t «rf®>rrcst ^ 

Rt*i*itar« CTTTO? <?PtTO 'srr>rrt??r 

ucTO «if^ •iwT 'JTf^tnr «f3t ^*tCTfn 

▼fwi Rmw ^ ’it«r ^ fw 

T irTO int 4t<n 5f»ni «tif^«fn5 orf^ 

»t^a cwf^rai ^ ^irt, ^T^iTOl fv 

Rtf^TTO^TO Cff^ltfk R TO^ 

^*iR c*R I ^fii^wrTO^»rrc^«i«R- 

’51W TO ^ *ft*l TO3i I TO >r5]^ i! ^twir- 

fpir ^ '••n *itfiit»i *11 ^ cvf»r8 

itHr TOl ^ I TOR c<2t^^, TO? TOf%*. »f«l fifRi 

FifiRtti ¥f^i »i^i TOf^ cirfinti f¥f wi 



vwtfirai I «8J» 

* 

cfc>f smcnfflm 

commisson ^'STffW WJ «tft C?f^CV 

ml, f^i cstm 1^Qn\f>r-^9usw. fwn t mu ^or 

^?ii« ^ fl»f. mtt'® cm 

f^w c?it<r 5lw 5itm tirms mf«c?r ^f?r?n cfcmr '6 m« 
»i^tcn9 flt'sci I mmw =v<rj ?Iw 

ST'SCmf 5^5 f^C5^ C^, fsfs? 

mmrn c9it^c^ cm tfif^smcw «rw 

c^ ^*ttC5! c^cm^ mmr men ^ma npwn ^ant^r fnf|l ml i W memtn 
fmirsm^a wtntnmn cn, nn?wa wn^ m, nn^cm fnwv 
'Q flmfe wfn mcn^ m i mnfn^ nnfw^r nUn 

nw ml I cmcin ' 0 , citn nenn cn nnn 

cm malignant C!Jtcn ^C'® UC^ mC«?I mU "T®!- 

*• mn nfnatl f^tfn i U'S'^n ^tmn 4 nnw Tw 
nfumn ewnn— 

(r« -if 4(- ^Jext to transmitted tendencies, tlie use of tobacco is the 
great cause of both moderate and excessive alcohol drinking ” 

^m^ mesa's 4| I 

fmf^mcaa aF^mFni nc»R cn, ^mc??r ^mn t?i m mwi 
^mcn cn^ nifli mc^ I ^5tmwa C»1 n5*ttcn ^ Hi n.n’iF >8 
mumn#l?rmm «ii^% ^mc^mmi mncn 

apcn nmwtc^ nfnm® m I Middle wesnstorw?! n^rem ijn 
Is^jpmlTcan m i— 

*‘ The effect of cigarette is greatly injurious to the body, deranging 
the stomach, reducing the vitality, unsettling and weakening the nerves 
causing palpitation of the heart, checking the growth. It injures the 
mind, dulling the powers of observation and reflection producing a 
weak and treadierous memory, benumbing the sensibilities, always 
destroying the finer feelings and greatly enfeebling the will. It injures 



I 


(«? m I 




the mornls tending distinctly to make the boy untruth fnl and in many 
instances these boys become petty thieves/* 

^sjot cM\ ? 5ti <2t^ c?c^sT '2W1 orf^w 

^ Anri’S* 

I ^»i^m ^ai’ffsT c?f%- 

c^5T «rf^tii 's^rrs ^*T f?5tcw, ^tr W^si «itf5niti:w 
5c^5 wrrf^ 51 ^5tc^, cn «rr5t5 ^’rf?r T«n 

I «rr?i c»i^ ’tt’f^r ^ i 

^ ’f'91^51 <rff^c^ 5111 

wn ^C5i?r ’fl®, ^5? c^«r, ’Itti «rK%, 

n^n I 5f1 Cf[ <£rC'5T- 

51«f^ ?lt^ f5C*r^ ^^<IJ I lilt ’t'PR ^f%5l *^tC5F;i ? 

?T^1 'Q flt^ I ^«1J’f'551 C^51 C5P^ 511 ^5J1 ?!ft9l 

fetf^9l «IU51511 5?^^*! 4 ’ltu?|51 I 

n 5i%c? 5ifif <sfj^»r c®ti 

^ ?[tc^ ^ I ‘fl’t “f51®t5l” 

5It’9in ’l^’I ’tti ^51 I t65l ftwfcsw 

oit ftsf f^8f caf'ltii tTcaf^r 'tf^l ^ttc^^i ^?[fr5 

aitsi^ ^%US *ftc?l I T^% c^ 5tfw ^^51 ? 

Wt«r ^ ^ 511 ^ter 5Fffit^ ^it^sfl 

^sit^ I ^t^nii ^^csf 1%f^c^, sic^ fh5Tt5l 

WttjZVCUf, »Tt3lt®^ Wtf^ 511 C«F5lf 

4 c?t^i ^’tc^i I ^rW^r ^f5i5i5 c^i, f^ifsi la^ i2r^f5 ’tti 

’^C»f51 ^<51^ 5pfl15l C^51 ^v( 5:<F vft^ <pflic^ C5R I ’^C51^ 

^*1^ ^^f^5i I “f5aitf5l3’* *ltkv?l fJi^fe ^H1 

^ ^1 ? 

f»|’ftc?|fe Tennessee? Supreme Court »l|? ?t51^ 

^?tC|5i CT, ?I?P11 ( not legitimate ) C^51511 Hlt- 

cn nz^^^ ??; ^?i 5nwrc? ^W? ^rsV® c^tsrs ^w? c5Fr5i'a^tc»i 

?? !l1 1 They possess no virtue but inherently bad, and bad only, 

’ wt^ ^?i wtz^ n^tw? 's ^rw? ’j^? ^ttt® «K?r" i orcn^ f»piti?t^. 



‘fladsi «r(^s? ^iTcw i w(arrc?a cwrt ww r 
5^1^ c^ 9|t9f «rrf5??rf« ^ca f^i ’vfaai vfla« c»rt^c^ 
asf^rs >i5r« I ^t^ai Tf? c?<rt^ ca ^ai f»iart~ 

cac^a taa^aiat^ ^tai f^-wt ‘flaifei 

a>faai fatasi t asn*?^ «r(aftaa <a »iataf ^ i ’ataai 

c^ll asfaa ca atatr® «iaaa^ atsias^a s^l ^ca i astai a^ 4 faan 
«itaal «icsnF^ atr® ^a i 

Paris Medical Aeademya Orfila aC®!*? Ca fU’iissic acid aj^® 

<jfa#tc® ^ ca^ra^ faa ^ afaai errai afl i 

Basel Univeristya ^aifa^ G. voii Biui«re ^caa Ca ^^a ^Tiaar 

srfa faa ^‘^’Jtaiaa a^att^ ®Tatc® ^- 

catc^ atail atf^c^ afac® a^ca i f®fa ^ita^Q faf^c^a— 

''The real reason of all this disgusting slavery to sfnoking is simply 
thoughtless imitation, worth of monkeys, not of men.” 

^^a T. D. Crothers M. D. acaa!—“«itfa faa^ ®lattaa 

aacai ^at®ai afat®f% i •ii’Fca «rffa faa aaca? ca a® % aF^atfa 
®tai atatacaa m ^a,® a^far^fa i 

'^<lTcaa taaaa aa" «raca^ a^aacaa ^aa vaa^i caatai® ®ca i ®laa 
aa'« aai a^ aa i aa^caa at?a ^ta a^l ata i 5f caa^ata® aa t 
aas«^a®l ca^a srf^® aa i caa ay®a'ta catc^ ^ac®i^ i ®c^a'« ^‘fa 
orta 'srra aaFiaa^ «ia fa^a a^?i atca?; ata, "*Ha, atcaa «ica^ aTf®3R 
a^ atca ^; ®ca (?acahs* ^?fa atatai fa'atcaij ai at^ai fa’fta ata 'Stat- 
at^ ca^ ^ai atc^a” «itfa fac^ cafaatf^ ca caf®a»ta ®iac«ra ataraa 
^aatf^ «itata ®r^ai <ifhFl a^ca afaai a^ a'«ai 'e ^ata afNaa 
TOv caa; aratai a® araata a^caa ^Statcaa atcafro 

«it?r« caaa® at:^ ai i «if® ®ta aar at ato ^atai cartas %taa 
aai ata at I 

fafVatc^ ca, TV ^tai ®aa «farfa a^ ac^ i 
»aaafar ?aatit c®ta® faaiaa tv ®a^ ^trat^ai affac® attaa ai t f®fa 
c®ta® a‘fat arfata ®tai m «tlaa aa ai i ®aa ac®Ta wrta <a^ 
attata ®tai Utatwa ®rrca^ ata aa ai i ^taa a^ai »at ca, »nRaa^, 
ca 01 ^ aa ®tat-ata ®ca ^a^a i«ia atsi att^ I afiFtaa ataf^v 





I 

^RT, ’rrc^ ’^Tf^sapi CT ^feii «rtw cn ^ c^fr® 

irw cn »ic^? ; ^«t?r 

CT, f'l’ftw^ ^*r «ac^RTCT ^ ‘ 

^ <srBt»i^ ^jf»it<iTfi I 


^faiif«rw3 «rf^Tf^ c»r8»n I ^ «rNt- 

or^.^ ^»i I «^’«l ^rtifhrsi^ 

^^rc'in ^m^Fi f^i f^Ti»ft^ 

mThii c»i Tt I ^mi wf® «a^ 

?tcfl Pm 'f^ 1 

tfit^^rtcar, ^c?i ^ Pm 'Sfiw, 

'^m W cffPivs *f|'s?i qfa I 

^rrf*! ^t®tn ^ ^ i ^ «i^ ^ffiifsr^ i «ii^ ^ 

®f^r8 *|RJ1 ^ S—«S|5fai^J fW^^S <1511 i£f^ 

5it^ I •a^ ^w«f fa>^*f I •fl^ w*f «2fR»r ’^5- 

>itw fnrt5< *rtai^f¥5^ atsi <2fm TO; 

^ftfrtl® Rlnzoids TO I •a^ Ti ^•TaRf' 

^U5T »I^C^ "rfv ^ w *1^ « «r9l^ 

(ovate) I 'liffw’s «iaj %i CTWi®? *a^ *if?;iRr c?ai cwf^c^ 

ata I «a^ *Ka ®f»Rr ^ »rtai 'aWKi, ^ cro 

V 

aRR»i, faatfe ^lf»iata aa i ’n'^n ^wNf, ^ta •arata *ta^ 

tftata, ftat^ caarfla, vs ^mataicaf c’ltan vPm 

atW I «a^ Gametophyte—^^t^ ft ^ TOWa ’■ff^ JITO 

af^Wtrot^ TO I • tfva ata Archegonin I 

^aiai anwa «rwia TO, »aat «rti^ «rwrf^ 
•ipwatataTOtf^TOi acaiaWTOca^ ^atwa fat^ 
aflU ^aaari «tTO nfwTOtaaaar «a^ TOaa 





! 

^ ^#51 «rrt^ I c»rrf^«^< ^sfws i « 

^PtW^ ^afSt^r Antlieridin (^^W) ?ni, 

Archegonia ( ^ ) «*|5PTf^ ?[t«1 «ffC^ I 

Arcbegronia CWf^lC® *^1 ^ I ’t^ (cells) 

^tci? I mother cell Spermatocyte TO \ 

Spermatozoid I ^ 

«ri!r ^tf^<rf!(i ’far 'm^ sifj 1%?il ctt?r ^ ^ 

»I«>5t®rC5T Antlieridia^ ^?r ^RT «rff’T?n TO, '®^JT Bf^- 

«nKC5I f^w\ '2ttt®l Antheridia «r5J^ 

^T»(JT SpermatozoidCV ’tt^^l m I 

<£Wf5^ ’?f?i?it?r 'r<F ’t#Ni ^c?r ^ ’itTO 

TO I 

Archeffoiiia ( *1TO ^ I »ITO 

tJl^ Archegonia «r3I^5, 5»t?I <*1^ 

’if?'® c??i I 

^?li Spermatozoid«Hil 5[5t^«| »il^t C^ 

m I C’l’l fs(l C^lt^ C^ Arehegoniair ^TSTTO 

^5f!t ^z^ I ^ %’? fsr^c^ ai^F Ji^tsT ^ I iS(% wti?nr 

•rf^r Oospore I 

Oospore apn 3PC3r *?rtc^ I ^'?t1 >1511^ Oospore ^l® 

^ftr® ^ i »fl^ 

^>Sporophyte 'sj^^l TO I ^^C®^ ^«*r «ltC^ I 

CT ^ ^t'Q Ttf^® ®t^ 5f^1 ^ ^ Seta ; CT 

^ ^tt'Q^r ^ ®t?rfc^ Foot 5PC5 I uq^ ^ft'SW WC^ 

®ttll?r ^ Capsule I ^V® I C*lt ^ 

Operculum i CapsuleC^ ?pffc^f (U?|»&| “sf^^ C?f^® ^ I 

OJ^ ’rtro?! Columella ; f®®^ir W^tJ ^ C’ttsTW?! 

I C’ftsfW?! ’f?ti:<?r 5?t=r Spore I ^sttB^tCsr ait Capsule 

*if^^^® 5?i I ^®t«r ^<(*r ’ift® ^ori 

f^® ^f%® 15f»I?1 ^It^, ®'«r!l ait Capsule '«?P- 

:®tC?l ^*(51 C*f^ sfN C*R I ai^t Spore ^ 

^ I ^«t1 JITO tt*! ^‘1 



•W’RUI 

¥ 

Rhizoid Jj^st ir%1 <ttW I ^ftC¥ 

Vegitative reprodactioii ?PC1( | 

'8 *i3r 1W1 ^51 ^ W 

csrt’v C9rtw*ni »?^c^ >if<nTl 

I «fh»[ ^11 

^ T«I7 I «llairc??r 'ittfcn 

^c5j, ^ 

«iR*Rr ’F*r^’Tft?i 's ^fa?n cw?; «ifwtw 

cn ®it« ^f^fi I 

fap^ I 


5R5in I 

^f?sT ?Ptf5r5:f, ^ftre 

5Ft9r5t^ ??, i5ait5 C5itci>9 
»H^}1 CT ’iltf^ 3[^l<si^ 'Bt^C'S C^t’l'Q »im I ^«Pt»r 
c^ ’ii^ 95^ »r?[C9 c^, thit, 

caiti?t9^t?r ^)tfTfr -re? >£ff^*l9r*T® I C^ Tf*T ^Itl ^ 

«j^'5 c’Tt?! ff»r, csiwror ^«r8 

?f!l W1 9tl^ I 

^^711 I f^9i c9^ <»ic^ ^5f, 3|5jc9Rr >i<«iii ffi? >rc«r 
>re«r wws ^ c»rW»r9«f^ ?! 5»1 T 

•Survival of the fittest" ^«n 'BftCl I Wi *!«, 

*lfw, ifl^ fira^r «t!^c9 i *l%»i^ w 

^»t%i I f^c-sfir fsm^n 

"«rtiit?r ^w CT’pr»r 

^ »I^.?Ptf^1 T 'SWl ^ sitM ^r?[^ STt f* C»lW»Kf ttf^N 
mn ^U5 *itc?r5T 1 ^ 4^^ c^ ¥ftii isiirttl 

cn^ W *lff9C^*! C9, fSlWOl^n 



« 

spf I ^ •tfwf^r ^fT CT ♦Iff 1^5 

<8tirftt ^5*1 oit «, ^ «w «rcw «if^w TRmr»iti 

5iw, «R?c?rt i ffi*rfv?r <2r«rc^ 

wiw f^w?r ^r«f»t^T Mantel I c^ njw?r 

«ratw «fif?c’rii «2tf5 ai^s^>rsj9F 

^W«t Or^ I '9^ ^ftf^F “Man is 

a rational animal" I aR^WR lf%"rf^, WN, 

^9 ^?r» ai^jf «apitO?”, TR*? f-fci? 

’it»i*i”, “ ^»i^c5i?r ^9 ?r^*i" ^«rrr«r ^c^9 

Tifsi I aR^inr ’tW “Survival of the fittest* ^alf^ afft^ j 

’iRF '‘ltd? ciff^c^ f?c^ or'^H 

I 

> 

^fs ^ 'BiWcT^i c»i't # «»f^r*rc^ir '«rt<ff ^t^^tc^rii c"ft<T 
?9i Trffv'iT '«c«t?r ^<n «iNt 5Tfar tsfajc^rt ^ 

«T5tal ’if’iar'st?j^ ffiR® •srarsr 

ai<lT Corn'S ^C51 f5i:sT®ll C^ialtW^ 

^itijtctni « «(stsr Sfl 

f^ ^t^tPR ^ ^ f5»r 5di «rrf^f?w 

fk^9 ^f5?ii 5rf*T ^t?i« ^ftren*! i ^^9 ^91 

f% ? 9569«rff^9 fV f5»r? '5T91 «i«i ^9 

*fl9t 9 ^ ^ «ftr'59t 9t9j1 999 9tf^C^ *99? ^jf9Cir9 

9Tf’^5t9 9^5 ^tl99^'eStC^ tf9t9l ^^9 9‘^9f99t9f 

99ttl1 ^t9tC?9 ^ ^99t9 9‘f9l9r9 I ^9t9 99®l9Tl99t'0 «^9il9 

^8191199 ^#r 99t« 9Ff99l ‘«l9tC9 9t«rr f^9 

W^ I ^9fC9f99rt9 <11919 I ^?5i'9, 99'9, '9^ CW^f «lt9^C9 ^ 

9^W8 C»rR 9<9jf9 f9«t5 9»9 91 I ^5T9tf?C99 9t9f9i9 '9^R9l 

9^ »rtf9»TI 9FTW^ ^f9t9l ifCST 9C9 ^9tf^’f9 ^C«W ^»r 
«ltC9ft999 Bed Indian f9C99 ^£659 >it99 ^Ff99l C»f9fC9 ^9%99 
!9H9 »rrr9C99l ^r«9tC99 9t«t9 m'Stf ^9t9 «f9« Wl 

Grf^ 9t89l 9t9l 99^5 9[^W9 ^9 9t^ I 9f? TS!^ 9« 
95 99 999 9^ C5^ ^9 915^ 99C99 9R5 99 *lftff9 9fft9l 
9S«9t»l 





I 




■ • ^ TtfSc^ci, <it?«i I ’TB 

fiR »l?filf5r I ^tc«f^ 

CS^fTB »|W^ BfirCB (^ fTOt^l ’ff^w C^ 5lf5R I 
’TS^ f?s? C5^\ 

fsnwa ’BfliR, «psR ^tc^% 

TP^9R[ fsR^ I CilTC^ csrfc^ 

^it^Thri ^f'B I ^fi?c« ?^C5T ^CB I 'ai<1?f »l’BC»Rr 

>PrR f\'Kt^ CBftC^ CH^n 

Bf® c^»itci% 3rf?iT5rrf^ 

<1T0( ^ 5rft CT’R dim c^r^i^il c??i, ^’tc^'Q tS^F Bftf^^^ 

Bftf^ ^«i ’n'^‘1 <rrt^ I Bftf^.5T?^^c«i 

Brff^ 4c^^tc?f M^«r ?[^?ii 

Bfw ’H'rsT^ m ^ i c?f^c'® ?[^c^ 

mzmt ^f«1C'5f^ I Gift's WS JPTR 

(^TC’f «rrf^® 5r« ^af^ 

’it^R ? oj «fw?i ^irm^ i arw 

«rtaR(i ^if^ai ^fm'B c^rH ? 

’SPrRf^ f^'^SRT war ^S* “Arise awake or be forever fallen” 

«rl^tm sfR ^ «rWc?ii 

^t^CB 5*1 c^rH ’it^cB I w^c^B fc^ ^c^cBft^r 

^tBPFR ^%uszii ^-jf I ’it^taj *1T^« ^af^ >ltR 

I ^z^ (?r5{ aft ^z^^ c^, r^®t5TB#i 

I ’itf^^j, ^Bjtf^ r*F^ ^5it^ ^fa^ta ^ I 

c?i»< 5it^ ^f%at <^ f?c?p fw? I 

«n c*i mm!( 5itf*ratti5 c?fto ’tt^ 
c^ l^iwR T5^ ^ (2nrf?[ ^ar ^itf^a ^faai ’rtR 

ai^atct I ‘at fwit ^af^ i aFlaR 

W?t, Submarine, Aeroplane faWfRa 5R | >4 W 

.’Trf'Hrj Bf’TTBa Wb «>1^ fawtRa Wa *BfarBci I •a^R Brrsrrwa 
^Ffire^ atw I talt «rf*rtt*Rr ^s ®ws> i ‘it ^awff»T¥ 



wsri I 


>!W ^ nw «iKi 'e ^ ««rr?f^, 

*ff^ eiTf^ ^9t?rN c^ ^ ’(f^J «r’tC'5!l ^ Wtf«3 *f5 

^sfs^ (Titmw ^it^T^i »itcf f«r^^t ^^c*nr c^ ’vfinn 
fwr» i 

ui^ ^ cn^ «it5itc??r ^Vit^ orf^ «it«nn i 

«rWCT?r orc*m fnvi ? cffcng ^csiw 

orf^tf^ I 'st's't^ «r^ 5Br 

«lT^tCT?f C9|tC^^1 TtC^T?! ^r?l?11 I W ’RV 

«rR!ii f^c?c-f?r nim <irtf%«R, 

»2j«it%^ cw’ftsc«rf^vtiiicrt? arc^ < 21 ^® 5?t- 

3jf^ ^t®f tr csi>? ^t?r«it5^i ?'85T^ orcn?f 3ic<fT (R w 

1 ^ »pm c*rf^fli 

^ 5?[ 511 ? 51^5?, ^flf 

c^ «rti5^ ^ c?{:»f^ «iC5i^ «ii^5^'8 «i«5t^ I c^t^rt? f?F ;?^j *tf?- 

’RTW ’lt'811 ’^^I, C^T*!lt^ ^Ftiltfsil '£l‘rf5ftc® mtto 

^*1 ^nfs 5rr«R ®Ri ‘fl’TST ^wi^ 1 ^ ’iw 

c’lt^ f^®stc*[^ ‘St^a I n® ai Ftir ■T's ^tC5?r 

fw =il> ’^t^ta‘1 csitc^a ^z^rQ fa«f!i f^i 

I Bun^iil chcMiiicttl ^ Iron works ^t^TfC??' t5 

Rt*n f?aTc^ ^Rtc?a a'® ^«rra rutoI *j< 

atr*i«n ^’fc® 'srtaina ^ i 3rffrfac«ia 5rcaT 

Hvi 'sr^ta ^t«f^ Rf® I?*?. »2r^®s ’R‘fw^ viif^a ^f?re«i5i 

sni c’ft’at^ia 5iw.c5ii vfl^sr'^ai ar®^a fV^t® 

»itra cirf’«r'® f^ast^ ’itatawa Hwta ac*trta® ann 

ata, ®tai ’ica ^5it5J I fawt^i fw fvai’f Rt^tca fire® 

« 

Rt«f aim ®i9ic«r Rmai ca fawia Hwi *11^ ®tatt® ca atai ^*l®fa 
Rtt^ ^ai ftala ^fat®*^ 1 ®ca 4 ®am a%® a^ca ca, oi^ aic^ 

aaia wtatcaa caaia ®na fawta Hwi orsal to, to c®aa®t ai^ 
atoi am aa at I 







from I 

C»rt ^kvm ^9^ Wff 

oriH ^wir ^'•rs? ^siWcT?r tfr<ft«! ^ct?» 

»OT«^ «tw ftwfsi fw CTTG?! CT ^t^l <?rt fW ^«r 

•It^fttr® *ltOJ I Laboratory^ HHT ^f?l^1 TW*? ’Wl I ’^tfi- 

OTj« c?n fif*t f?sT irfira i •« wti ^«fi 

WFtjfir compounds of Scientific value *11 ^fiOQ 

^ compoundOJ *ltf5C^si ^ «t»r I 

w f^fwtcsrsr «rar^ f^'vi ^ i ^ ^cn 

i?? I (?r %vn^, 01^ cn »!^»t ctch 

^ ^ C^^«t f^wfw?! f^wt^ 5S61 TOSfl 

«rWW^'8 «S? *IC^ I 

twm ^ws « ^ i ^t?r ^ ^ ’tt^stai 

oCTi ^*(f^ aftii*f%«tt5ra f»w c«r»r:^ ^f»r?i 

^1 fe|^^5{i ut^a[ circ»r?i ^fr*tcBpi? ^iif^?r ^ «t?[t5t 

« 

CT% «tcaR fapK^ c?i»r?r arfar ^f^?r i 

tclTB orwsr c’ftg^ =Tr^ «rfaTtR?r 

dfcH5 aR ?f¥W5tii ^ ^*511:^ ajsR^^ ^?r 
«i< Frt«f an I ^rfaitdr? cwcn^ ^ ^<rf^ sit^ i «ii?ii^ 
f^wR. ^<?t CRJ at1 5^51 f^wR R«tR?r arar ft«R RfWl 
WTC^a TtSI ^caf an I Rwt*! Rwfiais «rl> ^ DemonstratonG?r 

«fw ^ lirfRisT orc^ 4 fnwi « c^’f^ isf^m a^ar ^ sn » 

t<5»i'», «rtf5i '2i'?f5 orcn ciHi«?t?r t»iR .^’im br ^rtf^di Rqi Rtf»ii|. 

^ an, c^st a^l ^BRtm {CWl^T ^J^aH ’fltf'lBfJ i«Rf <4 ^RtW« 

dfCH^r c»rRt^ ^j^l ftvi ar'sfli ^ i «(faiftw drc«r bw 

elites R«R fw TOat, ^TOR ^^dnr ^ff 

Cin?R Hu Hev an C?caR ^ asitaitdf?r ^ CTtarR ? 

0 

^lar^Hwrar.HaiajHi 



I 

♦(f^ ^ ^ TO I—Stefan's Law 

v«®f5»n c«r9^i «*llf^i >A 

^ !i«,o«,««» oiif;? •« srtto I 

'^^f%^^«f’tr8<!(trTO? 


fet«PFt?r C’t’TtW^ <2t«5 t2l«lt^ I—4V^r*C ^ 

<iti3i 8«» ^’f ^ ^ TOir ’tfirs i** ’fR?r 

^ f^lt^ !faiW «Tff^ ^\ llJtC’® ’tltC^ ’tl^^«)l#JTO 
tifinii ^ *mf, ^ c^t^re iut^f»H tit's Mrtrs *rtf < 

«w ‘fl’itwsi ’I'tfl ’ttCQf 'st’T ^ «f«r ^ ’if^ tw ^firw 
<rt^ I «f»r «itti« 5it%^ TO 

nt^fttrt w, 1* Mf^*!, to TO (B^m) «tir 

cft»i1 *1? 45 p< 5 f^it^i TO I f*ff^ c^ *ifii3f^ irl 

TO ^c’t f®TO Bftc^ I ’iw ^ ^ 
ftctr ftctr ii^? TO TO ct's-TO TO ^rff^til ?f8; TOi*ftr 

TOs «rav«i f^t^tii »i's I »<iBK*i sft 

SjhsBf^fllTO ^'Vl^ttfTOTOi CTO <ifiiTO, 

^'tf^ *ff?TO ’ifcii i>t?^?i1 c^n I 


*ft^ I 

TO TO ctl <2KI? bTO W TOI 

c»i^i:*t ^tt^ sni ’tfiiarfci TOr firt^ 

(impurities) C>!^ 'StTO TO^^IJ 

bjH^hTO'i 

strati ^r^*BiTO«ft‘1fv^ *lftiTO Cirf^ c>ft TO ff w 

^ TOl 

01 w TOi c^t*TO TOff bto ^ ^ CTO ^ titnttrf^ 







'0^® I 

C*fir WW 'SW f*l^^ sn W, 'sf^l 5[^cai ^55.j|?|itai!ft.Hf^ f%?|9t 
•t^Hi c?f<n:9i^ ?[^w^ ?^c< i »rf»rr« 

'«wif^ flTt^^ »n c^ ’ifhFt c«rr<rc»f^ ^91 

wi I 

fsiw C5?^5rfar '2fwt«fi 5jf9ic^ 

♦It^aaiN *111 


f^Tiw*i '2r*rN> I—^l*rrw?f c*ri»r ^ 1 * 11 ^ 1 

oit fk^a *n^*n5^t® af*i'vi ^k»r 

«r*i*», 5 ^ 1 , 5t9R I '®rr*rtc?3 orc*f?r *r^ 

'2r«rf?i ^rmiri f®??[^*i sf'ttsfl's srf^ nmt 

5T*»tt«l «rff5ic55fi ^Ft^r 5il ^ ’Ti*i*it?i »rr» 

^511 c^"r ^fm) <if3ft?r ^Tm\ ’ra’r Bfc»i ^fufi f^wi 

*Ff^Sl »l'Q?1 ^®t?r Coitimerciiil wsiter sflass ( 

SotHum Salicyate ) «a? af»r ^^t»l *H ^r«t- 

f<fv *i»f»i c^"r *« I 

■«rn^ iptf5?i ^15 ^?i m fsc^ir cif 

C5t*ri c»i^ f’l*! I^T ^*t*ri ^f%5i fwi:^ ^ 1 ^ci 

W »flCTC»r I C^il iFf^^ 1% ? «•?! 

^ *rt^ I 

OPTSW I—®1¥1 Cir«f f^tc^ I South 
Indian Railway C^lflf I 

TtCTtfl ft’f ^1^ '2(*tt^ir fkl 'fifW C*lf I 





iSiig I »R«lTl I ) 


{^ «sr?Ftf%c^?r ^) I 

isiTO <2fTff^^ CT, !i5rf?5? It?, ’f^fflfprai ^^5Jtf^ 

oitf^r^ ’fw^«tt?i »ic? 5TC? ^p{] f^^nir 

^sps: cf\\ spn? skk^ f»i1^ 

I f ^?*d? 5?t^S ^ I 

^ ?Pt9 c^fs? ai?p 

«it^^ 5»c?[ I '|^?"ft? ’?rf«ic»r ^f?i a Wfti 

^orWi^ffr >Tf^ 

’n^ ^f?i «fi% ’tti? I ?»rlw 

*ttar, W<f^wrsr, iJt»Tfvf^^-‘W<'-f^wt^i witfv- 

fWr, ^ ^»r®j ^ <5*f^! ^itCTf?- 

^ 5f?c?r ^c‘f!«f <2tf5t« vfc^ 

( Geophj^eical Lnborntory ) t2ftl?t®i^*t 

Wf? n?c?r w CT ttcar «t?rr^ ^?s? 

*irw?i srNtf’?^ I tfWRT W< c^ 

cvH^w?!? <ltw ^t^fcw «W?r 

«wn ^twm ^C5ii A 

?tC9? *ft^ *itf<f5? cihrv f?«t*rt^? nf^ 




^ * pTBStSI I 

I ^twT?r f^c«R f^ f«iww- 

ttw ’raw sfsfwc^ I «rhn ^ ’it?, 

«i5Jtw GfW'Q f?wW»it? 'Stf^ll^ ^c?, ‘<1^ «rwj’? 

CJfCH f?i%? f??? «rtwtt%^ i 

^ifRU ’f fc5i <21^? ^1 ?!«? ’twK 'sfi:? .c?f’tc’®f^, 

C’l'l?l*i 'StW »l^?t^ • fW '« 21^1%? ?t«’f 

*rat< ?i ‘2t’8? 4’p?tc?t ^ 5it^ i c? c? "Tf^ ’TCsr 

(wfi <i?t< ?^t!T?tti;5r «rt^?T *tf?«r5 ^?tw, c^ 

C’l'^ f^?tw I ?'^»l 

*ftf?*iTf^ 5i’*PT ?»t%?t^ f?5?iit’f isi^g ^1 «rh5? ^»r 

’ftRi ’ll *rf^ ?c5i ^t^tai 

(Tit cn^ f^?t? ^f??1 

I f^l f?f^ «tf^ ^^^f?5StC5I? f«f^ ^ssn 

«(tf^w ’itc?’! ’ll I fsf’i '®tt?5i—‘‘«ifi?ii ^ ^Wi 

^tf? ’ll ? >4^ f?®Ts^t'5ltC? ^’I’l f^ ^ 

’ll C?, c? C? «R?t? ’Pfj’I '21’^? C’\% C^ «l??1 

^9\^\S ^^|?I1 ^’I’lf^ ^ '®? ^S ’Ff?5l ^S^jpifT ’Pf?W. 

^itf??* f^’i .^ffitaii ^f^’rf«i ’irRrat? m 

«t?fl ’ItW’l, ^91? ’Itf^t? 0f9f «lf« ^ 

C»i^ ?t**t '5t?t? 

<lf?’(t*l ’Ff?^ ^ ft’It? 9I^?1 <rfW*I I ?Ft^ 

'^Brtc’t c? c? < 21 ^ (?i^fir Tt^tr® ’i*>t*f fwt% 'q ^?t?r 

f?f?’r® m, ?rctw '*t?[t? ?stl<J C’Ft’1'8 ?{t*t 
^ ’ll ’I?, ?1 ?t^r® JRJ'^fsr C®fI'Q?IiC’f ^'5. ’ll ’It?, 
’Bt^t? flf^’i^ ’ri??fi <irriT5i I s^fa ^’itc? 

’if«^ <2r«? f^nmt? ?f5i?i '2ir5j’F ^tirc‘mW?i- 

^ <3i^ ’ira I 

- »fl^?i’l (sra ’ttt^:-(;? ^’i’[% ^^*1 ?t^ ’twK 

'8 ^ ’I? <fl?i’t ^ 'sW? ?ft^ 

ifnlC’ra ?Fl?«l’I^? aj9fj f cif^ ^ 

/is’t »iwt?«f’w ^ ^r® ’itc? m I ^p{tm fw«i 

^*ratist? ’tTfc«J? csm, ^jlf^ ’f?"’iRra 



CT ’r«rr<' 

*ttt9 f% an ir^sit^cwi'vfl^? *i?f<- 

f^®Tf^^ « CT c»f«far *lc^ 

«i^ i^rrnr ^ i ’rf^t?r*i nt^, ar^fN 

»T^‘it1%?r «inf?(^5ft5 ^^9- 

5^r9i ^^C??r f^ars? "Tf^ UI^ 
af^9! 9tf^ »lf?'5 farf-W «rtf%C« *ttw I 

’W«ff^9ri 's ?5rr«i5T ^f9»r!r apai «rf9«9f CT*r 

^91 *|f^?r ^ <if9«if^ '2rif« C9 c9 ?it>rf?if^9r 

»ff^ ’itc91 'Sintafi 

f^9i*r ^'tz’B <itc?r cw^ s— 

2r«rai'5s <2r^9ter5^ i ’tt^i otic's:?, »it9t?«i 

‘XfB" 91 9t9l ^ 9it^ I c^^\ «flt 

^ 91^9 9WtC<9 99t?:9C*r T^Hb I f^9F 9ftV1 9t9l <2191(9^ 

9^91:^ C9 ?Otf59t9 91^^ f9f9f^^ "^fs" 49? 9Jt9jC9r99l f9f^95 |ft.9Car9 
9C9J ?tltf59t9 '®tt?9 9sf99l ^f^tCaP <2f9tC9 ’?f9C»r 

499 49 9^59 f9H® 9tt® ’ltC9 C9, 9^99 91^9- 

99taf 9^1 ftf^9'5 9fN 9^999 I ^9t9 '®t99fan >,«»•• f%f^ 
C9^Cat?5 9<J^ 9tt9 49? 21^1^9 9^C9 ®t99t4l 9rf®99 f999 

9f991 9^ ^1 9t^C® 9tC9 I 4®'?r91 C9 C9 9t9t9f9^ ir9T *^^91 99^99 
9»919^C9, 9!t9fC?9 f9®9i®1 9^ 9ttC9. 49? ^9t9’tE?tSJ9l9 ^f99ti9t9 
2t9 9^999 I ?mf59tr99 9r99C^ ^f9f®9t9 9t9?P 9t^'9 919919 

9^91 9ttt^ 9t^9, 49? 4®^t9l 'C9l^C«Sl?5 '5199141 9<fT9f 

91^691 9t^C® 91C9 I jtl9 «l?g9l9 f9?r95 9^9 91^ f9«9i 

9l9ll^ 4C9T9 «l'5l9 I 9f9 9f®lf99r i^l9 9l59 995f< tjft® 

m ^ 9tC9 'SmC'S ■2rj9 9f99lfl 9®f99 99l««r f9l^'5 91C9F, 4^ 
araif99 9?1«f 9?f^at® 9l®9 99lC<9 f?F f^F f^ 9^C9? 91C9 

«191 9l9l9lf9W9 9191 91^ I 9l91 9^9 C9 9?t«F^ 4^ 9W ^ 9^91 
9?tWl 9Ff9C^ '®119« 9ff99lC^9, N9 C’F999l4 4^|f WWl 9^^ 9ti:V9 
C9, 4^ ’9»t^-9^ 9?1l<9 9?9I1 9l®9 9?lC«f 9^ 99,. 

^ «19I 4^t9 tfl® 91^9 99l< aR9: 49f9 9ff^ ar99l 

91999 C9, %BXVS C9 C9 99J '^tZ^ 'Bl9tt99 9^ 99tvC19 









5(1 <wcvi %n^t «jwt^ ’!'^‘f fw <sw *nrt«f ^ 
^sm^r «Ri «r<r*r '•if^«f*»w<- 

^«l!ftwi »n?vrw, ^^flPt’ftcsr 

*lTtc<?r »rfir5 c^ *iTr«f »it5i, 

»Rtcw f» «RTr^a ^stcw, 

cifMi ^ •si^ 

«ital?i »i^c^ ?tc^, c^5^*n »r*i< 

K\^ •W’f 5pf?C^ »|V»l 

9|^P5 ; tfs(« « *aLc#s* 

^C5, c^t c»f^ w I «t1%ef^?T«fr^«t*rf^^ 

’iTfc<9 ffsR *r?fc<f 

^ ^ f^t«h5 ^r3Tf%^ ^rf*^ 4t ffapr «i^ft«f 

f?r5 ’ttci*! I ^**rj ^t%5i 

♦ItOR CT, C^t^i C^t^l *i?t< 

^£<5 *115^ I 

fw ^t«Et5 

'««*itcif^ ^^tet wfii iflt 

iftw f¥®*i ^H^ifait?! T^w^ f¥«a '®t«n «it^5l ^^\- 

iTCT f^ff*(*l ’Iff? I ^5fc?» ^C9i iff5^Wc? <frs? 

*iwt< ’lf??jl^ ’Itc? ^?t'Q ^C'S ’Iff? I c? ^mait? 

'^f5?Ft?'fc? ’Itc? ^f?f« fi^«r? ^?i I «i^j’i? efj? fe'Sfi’t 

wftf9 ^flsTtail 'Q ^«??ff ?^?t? ^flHfan 

^1 fl^W ’m? I «<l^?!C’f Ul?pf5 ’I?t<^‘^’lt?5^ ?»f??1 

WTO'S 1^^ ®tw ’fw?‘ti ?5?t'Q »iw? I ^ 

®|5nitc»r ’i?"»lc?? ’jf^ ?f»i'5 ’ifw i aro apw 

’iwK fe^’iTwsT ?»f??i »i«itc»it55^l w’l? i 

»|t?t?<| <|t "eitl^ff? ^?1 5!W, .'Stff?! 

.nkw ^?if^»T, ^?t?'« 4^1 Eta’ll 

'.»i«Wi f^w'TO? ’i?t< ww? f%«*f 

« 

fawi TO, TOT'S ^TOIW ®iwj ?tTO TO i cTO C«»t?0 
•l?TOf ?lft« ?^pc TO I f?ni<W TO^|< WTOt 



I «5>« 

^ ^T*r«rf2ii ^ ^^sTtstPr- f«i^ 

m ^ ^t^rs «rl?l9r sn ^faii ^iT ct 

^•n *itc5 ct, «Srf^wrf^ c^ sft*!rf^i ^’itw's 
^*it?r w c^Ffsm’f f»wf^ 

*(^hFrifti?i 0m **11^ ^«Tff »i ^ «i«n9tw 

M? «TfRRI a»^*f’|irt< ^^5'SN- 

sit5ii«rfw W5i »(tf^ W<[tc<»?r 

*ltf^| ^5[t51 'f®'9-fra ^^’f'8 

CT, 'ftp# «n‘iWt^ ’itti# t?’S[ttt?r 1%f^ 

tttt ^91 lt-*if«3rf‘i f^fwt I 

ftfe« ^t^ittarf? f^?iit «rf«tir tt?i*i 

^tttwa tsfaai ftttt m\ 

tctf. (quartz) <2r^a f^*i, 

I ‘2tf?r ’ifatTc*! i •at C’atft#«r^ 

^ ftfsa 'sT’ttfaita f^a '»rWa ata«t t^wi <itf^f5l 

'Q b** ct^cai® ^’itfaifai Wai <2r^a 
^trai ca c^tt »t^^ttaf tttlsr t's ca^atttar 

• 

«ittatct af^ai fire's ^'s 'st’ittiata ttatc^ i 

afr 'sie'siai ipfSai ^^tttesia wtfari ft'fa »I11%, «tat 
ti ^^ck ct toft's 5n cait, «it«rai ^rotPf fiinr 
aifac^ *iTfa ct til's m r*!*sa^ ca»Tq ti.eapTt ttw 'srtTa 
'sMttan ct^ ’«pf5^ ticta fm i m'S ^att 

ai¥ fkt at *ati t'^'iea tTca ti, tsta^ afaai tt nf^psa 

4 

waas csita q^et ia’i ^'s ^fsatt faafs's a'Qm mm tet i 

fa«i »2fffsa ^^wtfsia^ 's tttcaa tH^aittra <ifja 

•arc's? afaatci^i •aiffs tt)i« i??j tl?^ ^faitf^n, «t?^ 

f?tc«? t^fa^'s '8 tftft's qifaata m •ars's •artaf^ar ?^itf%»r, 

• 

l^ratt^a afaai <arff« ^ca alca^^*rt?? arfaarfit, atc«^ 
CTt?8 t#paa #Wf«'®w «ir?ai fafa^ ?kt *rf? i ^a ttacaa ^ax ar?^ 
wa, *rf^ ataj's aaa %raai i atai^ ^c?a tatvttfca ^ 
«ita 5 't’al*lai atw ttca, 'stff^ 'stata afas af? atfff%^ apftc^pa 



^ ^i»r^»fK?F i ^• 

^ ^j#c^ CT off^rr® ’it'Qii «r?f% 

»pw «’s^^«ii»r® c»j^ 'fl’R ‘fl^ «ro f?«tcf 

CT> ^rr^nii ^ ^ i 

(Tii’jre^ ^31 «prr<ft?i*i ^ fsf’ift^l c?f^c^ *it^ ( srf*!^ 
'2»catt^ >it^^9 5ni c^sRl ?^i9r ^9tir 
’iw ^t<T *l'9 ^51 ^rs *itw I <lfhfNtig ^<5 

<fm '® ^ I 

«ii^?ii*i <ia>in?r'Q C5%r?r « «ft*rQ ^®it *rr^ ^t?t i 

sff? ’vtc®r c^T^jf'® ^tf4wT •src^ 

c»itw^ I ^5^Jrtf|5|«| ^itaf ^W (?f 

<rf^ W4 ^f^siTci »i^?i <?Pt5rQ jftc^ ^firai 

^?rr?f >11^^ «£i^c?i?f ?it9 

<2t^ I ^W^fsT^ f^]3RC«l <21^1 ^Cf c^, 

c*it^it® ^«i, ?Jtf^^Ml,^t^^l, 's >n5rt?p C5it? 'q ’rjt’t^^rf^il 

I nsi^ ’til'^W?! »lf^ »l«^, 

c^W<f5 fsrf^^ C¥Pi 

^nf»rtw?r ’Jf?Rt*i 1^^ «rt^^ ^f^i fiv ?[? i 

«imi a i*\, 5Tf^f^f^1, i%9\ 

jfi\ *twt4 ^'® cnt§9fjt9 ^<t<itTC5nr 

'5Tf^5p^^Q ’itf^^i «fl'*r*T ^pr»!tft^*i 

4t5t?r CT?li*f «lf®?Ff5 ’{filSTf*! ^<1t?t5l ^9r C^sf'8 

c^Fts^'sfS ^1 I ‘iiTO f^ipre^s 

f5r|"»l ^9C'5 CT CT ^»rasT ^?I1'BTtm, ^- 

fhr <21^ ’ter ^sTte f 'sm 

«rar'0 cf^ ^*tt9 «R9r^ «(tw I ^f? ’5f<r% 

fiR C5i\ ^fir?i ar^a f^'^t‘1 *itt?R, (?j^ 

5«R»ww i '2r«rr«!V9 ^ i 5rf®>t^«f 

>0 «if5 •2rc?it«F^’i¥t<’5r«r4t^ ^*itr?«. 

TWar^rtesm* ^9r ^[^fl «ii^ I 

^ wtf^ *a I ^ 



t 


t) 

c^^fff ’rtff 

^tm ^ffsTw *rff?R CT, TO f»i^« *(Tr< <nrt«6rrf^ 

*f5Nf nf^«ff^9[, ^ ’?fw I 

W «ftf«iP5 »r®<(i ^ ?(?i, €»j^ 

’JHrt f%flrc*t ai<JJ ^tw >21^9 ’tfiPTfC*! >rf^ 

^%ti:^, '8i«r^ ^ ?i«f^, C9ik, TO <2*^ Ktf’ 


^cn I 

»if%cff c^ c^t^i. «R«r '5^cTO’r ?—«itcTO*n 

TOt^ ^tt?il *if«^’r‘i fs^TO 5?t!rff^<f fW?r i oit 

TO ?(C«fJ ^55^5®, 

'Q artiftwfs^ TO '2r<it^ I 

I—«15[TO f^ftf« CT, aff%Cf5 

»iTOC5i?r f^TO ^^<11 CT, ^ 

TOt^ TOt*i ^9ti:^ ct, 

^ I cg'fii? f^TO 5i1w m «rTO 

snf^w T^tr^t^l «rf^ % to TO^«f CT 

TO TOll C9ltt9Rl to#^^1 C9t^ 9:9, ^^9 KC9I 

Ctfft^TO «ITO I TO*t9 ( Sajous ) 8— 

Sleep is brought about by the sympathetic centre in the posterior 
pituitary, which governs the function of the thyroadrenal system; the 
effect is a diminution of the internal secretion of these glands, and' 
thus a lowered metabolic activity, which permits general Vaso-dilata« 
tion. The blood accumulates in the splanchnic area and the large 
tranks, cerebral anemia being the result. 

TOt9to I—«it9 "Tak? WtTO^ TOh 

to*wc^ TO^ to9 TO11 c»itc^ 9^ ’tf9a|9 9tC¥, 



(«f 


^ r 

m ^ ’rf^ ’W»nRr ’^tait ^ 4« 

^ CT n^afJT ^ ^ f^ ^ I ’mr 

*r?fflf 's f^5t?r ¥hri ’w i »fl^ % 

fsWt^f ^C5W^ ^ 5lt#C^9 ( nflrcotic ) I vfl^ ^qs: 

C9m, -aif^w fel <if^i ^»r 

c<T!w 'BHc«rwfsifsr® 

^ ?r^‘W 

vm »n<k*l fl9, *11^ k'BSRfC^ f5!3t55r 

im I c>i^«raj *#f5t *rfhr ^ c^itc^s ^c^j 

4tff% ^ 5111 ^ ^ |?p?r I 

'itJhr-^i-^ «t9rf%^ ^ trw I 

ia^«r»mrf5i ^Rr^^rsrrar 

c^t^cv"*K I cs^f^ c^ 

♦tf^rst^qj ^ I 5TW •si’rrf^ ^ i 

tf?t?il *l1i 5pf?i?tc^5?, ?irr*i^ c^'N f^l 

C5itf9iv I 5itar c^tw? c^t5i W 

qp^'8 »ifT5 ’q»'«i5rG ^1 1 iii’l 5i^5| «i?hc5f ?iJtf»l^t!r 

*t?” (pseudopodifl) ^Z9\ \ CS^Jt^ qjfspQ iffiTl ^ 

srtsrt «rf^c^ 's »R«r’itf?r'5 \ ^i^qs ?[?, 

^ tarf^s ^ ^ I cgM m «irtf^c»r ®?k 

5^1 <2t^1^'BW r5rf^<5 ’f?^ I vfl^ 

^•1*11% ^ ^vr?»r^ =pfs'51 

«i9'*itt?r aifec^ ?i^5(q5U’ir ^3rf?r «»<rf!i 5rf?ri 
(7i 5wrf c^t5i 5it^ I «r«ri5i ^i?«i ct 

•mv, «rt?f^ V9 ^m% fswi I ^*w 

^ filial ’iT’ilw finii *i5r^ ctw to ^ 

qwr ^*l1w CTH 5Ff3?j ^91 f5?iy| ^ I 5Pt9«l ^<5*r 

cttf^rs TOft^ TOfi u5^ ?^55ft!r8t^ w fsiTO oiTOar 

^itiH *«*t TOr 5111 TO?rf»i^ fe«r*rf%^ ^nf 

TOr 5n I c^5ri ^tw CT«f fsfsfi to tot i 

^c«»rr« ^ f*nmr ^TOi i TOl TOst cFf 5Wf 





to I 

tor, •ifilst’r ^ >pre« ^ 

trc^ I ^r*r *if^^ R«t«?r f?cs^e ^ftiil ^ cww *n. TOH, 
vcIj «t^r»f ^ I Rtsn:^ «fl^fei wf fPt<ff^ 

TOR I 

TO! ^!P5! c^t^'s c»r(^ <2^81^5 ♦ w «rfirf^ TOR • Wr 

»wt?r »2i1^»r ^?t'0 ♦ ^!T Jiani ^C!R, RRt^r ^rffar a !»t? 

*i>R«fw 1^’« ^?r W!i^ <tttait^ ^ra^Ti rp!C^ 

Rft^5!CT, (RTt^ »ITO TO!»I "RS? c»!^ »lTOr 

t^l «sf 1 isrirm x(tf^ f^«R!r 

^ f^!r c^, «^stc^ ^ a ^ ^cart^ 

^^iR, «rt*5i^?f (R^’iTOt f^3l ^«r <R I «a«*t fitv 

f^5«T 5!^?, «2Jl^J?P ^TO!^ 

»iaic? 'ntiait^ f? «2rf^ai c^ •rori^ c<^i^^ 

y$^t fS?P <Rl »|si!i »2R'tf%^ ^^51 

I I rtR w ^fii?tfi[, TtRm 

c^t»it?®T, ^ W'Q R^«T >R< *r®tCTff ’iRt® 

R^5t*ll5! ’ft? fj?3r1 '»f ^^91 f^ft5 I 

>1*!®®?^® 5rTRrrf%5! ^rtJi® 

wtt*!!! Raft’ll Rn I aR Rsi rR® i 

Rt^R 3it«(r9 ^t?R at*! ^ 'sr^RT R rR® ®Rjf«r»r 

S!C^, ^It^rsT «W, ^RR RfFR «(R^«I'8 ^ rR® I rRt- 

fR-15, ^5? R^^at*^f^*!, “C^TI” ^^Ttf? c»iRr rR® Rt»f R^RiT 

<rtlR I c^ltc® ^CR, ®M!r aR tf® 2t>T <ttCR, 

R*^ *rRF fR ^tR, RfCR^ ®tTO?? R3t« RRCR? ®R RRV!R 
?i I CT R^f®*f^f R^ RRR^a, aR -s ^ »RRRRa, 

Rt^3 R:^ ^ti'Q R«, Rii« W9 RnrtfNRi 

^tRrs trcRi Wai R’f^ «rRR c»itcR« aPR^r^RR 

♦tt^ RR?tC®*l, 'SRtgt^RW RtCR«!CT »RR 
•i^iR n^?i R't Ri»r, CTtrortfBR "rRsF >f!^ai «flR®*r 

fi»i, RtCR^ ^RRI fRRR^«it® ’i«nf*itar RucRt’f Ri?t^*i^TO! 

/ 

«fRrR«! I 5l>rRt«5, cs^wtRnis!, Rtw ^(TOrfR »af^ ^RitRnu 

m W (WT I 





^*l♦lf%—3nt*itf9« 

ct*f I ^1^ «?tw?r ^ms\ 

4^1 3FJt*ltf?« W »2IW f^H Wtst ^«Wf5f5|r 

^<!tm fi»i«(l, ^«fr^ »i^c»r fiotf ^tf^ HW, »w 
’Tf ^rrcw c^ptsTs «rrt i ^ ^ 

wt* ^tm c’»m*t ’its^l r % 

itf^ if» w ^^«tfiE*r, 

»rw f^ffir f^^t*r 1 f^«lN »it« ^flu 

^Ffiratf^i 

ol^ ^>np!fW 3Ftf^ if» ^ «l|^ 

I os^pfei |fw I 'ju tf^- 

♦lfij5l»R> «r«^Sf ^Itl? cm^ fs^iffte 

f*«t^ 15^ ¥t?ll' ^f?5'9r»I ^1 3FtV 

«rK5l 5il f^¥t 

^»Plt^ ^tOE, »Tf^« #hR ailt *tfff^ 3«, 

ira f^yi it<s\f^'^ «st^'ew*fCT fcHra «jTt irtll 

^fir 5^t5rrf^<r ’«itc»it^»!i ^ pirtc^ciE ct, cW 

>11^^ »WtPlt*f ^CW t «Hi?p «K*?f aiff^ 4ff- 

CT -Slut*! ¥§c^ii^s». arr« ^ff»nn 

f5|itv ftn^oiSE I ff^ f¥ <*ti!it«f^ ? << <^ 

W ^Ipb *ttt^sT I fifUtaNh^W »lf^«IW W! 

^f« itOT« ^ ^VB ntw I fswt^ tffwtipfhi^i 

f% «fl WWW -w^it ^ «w I fBwtfi 

«W«f ^ftCTPP ^c<? (tfWTBr^ 

^Ritn ’rtai > oif^ ^pc»r f^si WJW i 

<4lliC*t «*tt^ VOTre MW? T*PTt?f? ▼f??t n?W» t Mf’t Rliw* 

5T1U *t??f1 inrt •SWtT^ f •Itc? CC Wfl Mwl Wl^ WWB 

♦tfft Hi I ?TW? HWC? HtHH H^ ▼! Htf;, Wf? HtJlW WrrfV 



^ f5wt>^t*! 's wr^»i ^«ii^ ^irf^ 

fWWlI 

^ V5 f% ^*it?f I wfj fWNr 

4^twR^Jtf? «rrf^tci ^9^ ^litcii inrsoww 

f*Wl^*t .WBJT>I •ff^Jt’f srfs|^ 

i«i*r c^ <W «iff^ I r^f ’ll® fiR i^tl^fqm 

5Tr fiR »ri«r?iiw ^c®t^ w * 

IWC^ 9V, I?t^c® ’iRC^tf®® ^ 

’ififfjf 99 ^arff?<fc® ?5t^C® C^SRI WfT? f^SfW 

»fR® 99^ ^ m I ■ 9V\^JtC^ 9f99 

«— - * 

“ Without t^jee whnt is ail the morning's wealth f 
«••«•« 

Dear Mother of fresh thoughts and joyous health ]” 

99 Srt I 


^rWunr i 

^ I C99^ C99 ^f^c®ci*! CT t^C® Wf® 

i^^tnc, i ’®t^t?r C9^ c®i? ^1 ^f9ic®c^ ^r»it®®* 9f9 

flc»r« ^ftc® ^c??r f^c-fi «ft® i ®«rt^ ?[^c®c^ «> «it®j- 

,^f5WfW»lW a|aR®tW®r5t?l®f?i:®l^sT w f®^ c*i^ %oi 
99tp{ ftcw I ®®®®^ C9\i9 brf^®, srfft® «l^f® ^t’rrwnaf 
<pr«? ^®t?r ®f5c®c5ST CT OT »rt® a 

blMsing in disguise" f®l C®*f CT blessing ®ti5l ^Trt I 

Ijw ®rwiwf fw% »it« i9 9\m fnc^ $ 9^ T99 crf^ 

€9^ ^pnr wf® ^^t®cii ^ 9m CT®<rt^. ^fnc®ff ar>» 

9^9 i *tiiv ®w 9fim *iff«tcf*f j 



(«| I 


CT ^twni iicww w «i«n ^ 

•rf^tc^ I ’K^tf *ttaR nti^ ^'t^\ «<fc^ ct ^twt»tt?i <itc^ 
■Bt^ ^Tt’f I ^n «fl ^rfiihr 5« 

I ^Wc?i cap^l 'STt^ ' «if® «w ml? f^aF5 

m’lta c^tsf'Q ml? 

M’n mar *«51 «fi ^1 |f5ai I oimi 

^nfif^? 

c^ c®rr:^?i fi^i c^. m ^f^fa) mc^^si 

Frt ^fiiiaT ^ ^ 1 f»w f?at?f »i5ia i «itc^a ^ta aia»^ 

*it*i m ^1 5Ta, »a cnfsi m i ^ aaci fat»fa 

ca' tar aaa at^mr ^tai aftw*? ca aaa faa^c^p atai a^ai 
mifea ma a^cas ^ i ^ca ca apata ^ma*n 'aaicst apfaa ai i 

macasa ^a»t<"r wta^^ ^im ^^a fa^a a^ia i mai^a aattfaa 
arfavr««r fwfaat a^fam^ j ^?atfwc^ raw maieriui ac®r i a«ifa 
oiaF ijra^ta ai atatce aftc^t '«i«fTirc>.a »iiasf5 (sraR ata a'a? atatci? i 
*a^taca «traaFi<*f c^itat^ ca arti ’if^atc^ ca a^ai «iTa ^fl^ta ^faata 
^ata atti marifa c?c*ra faa^^caa a^^ c»rt5%i ^aa 
a<ma matwa at^ i mms^s a^atfei mfaat^ faaa a^ai 

arcili ^ma ’aaaaa ^faca cattafa ^tla maa a^ca at«faap^ 
mm ffe^Ta faaa i 

ca acai a^tci >8 a^ta ca afacas a^a ai i iflaa^ai 
faatai affaata am ^ i matcva can catca a^ai at^«w 
mma ^aa ^aaa mtfaai fj5ca car?? ca afaca mai cva 
mfmiiia ? 

• 4aa atpsa a^m afa i cat^ mtc^a tfatai ‘aa?^ f^l «faaj 

atai^ a'PPt^ feiia i aa orca^ oiafa cata ^ca «rfatc?a c?ca 
miaaFtr® fas ca^ i aaa atcaa ataai »<i^ ca, ^kata atca mtaat^ 
^aa aar atarcs- w mc«r^ iaTmaifam mta at^ i »a^ata maai 
aiam maca^ areata a^a—aratcaa aiaai cfe'f^i at^ca i mmai 
mac^a. faaf aca aca mfaai macar facma atai af^c5csa i 
anfaf^ macar facma a^m, f^i call ^cata—;a^ ^aata 
capwta ? ca mta—ca mafv cmata ? 



fna «sff^ ^f?[C!f c’»f^—f^isc’t—c¥<f «tf<ntc^«» 

? ww ^fsmi «iif5it^f51 ? «it^twr wn 

^t«rt»lT?l ^ ^ 5 ^t>re»n factory— 

nianufaclui-y «|^ ^t(l|» f'^l «faa 

?tf«JaTi^!T ? ar^ fa^i 'st^wa's i5l«fTa!! %m a^tai fv ? 
a>tai ^Wc«ra fiitwa atf^a ^ar® i 
CT fac?^ ^Ufaai fa afaai aaca aiaatfei ata afaai caw ^ta ^aai 
area afaai fai^ afai^ atfa ai! 

' «raaaai Jjaacaa ws\m Wafetai^il •cat"atfaa aiaa* 
fafaaTc^5< i ca ajaana feiai faai atai atat^ca ? faf-B^ a^ai at^ca ^fm 
afaai aai aaca aja ai'sai at^ta i ^tcaa c?c«ra cafar amfaa»l 
Tt<aa, ai tata acai ata's fa^f ^ «itc 5 ? catat ffaai «w f^a aa 
aafa, ^ca «itaTc?a c?caa ^af^cara ^tai ? ^aim facw- 
caa catca^ «(caaf aaa ^aaa aft ai i «Jtaai a? aai ^aa 
faai al<j «rra« asfaata «waat a^1%aTa, '®Tata aa aa cafcfe a^t^j ’ara^t 
^a»rta ai, «jta ai aa ^ aa faa at^fj afaai »flC4an:a aar affaai faata i 
TOata ca ^rfatcaa cacn ^'®a ^ai ata i ^ar cacn 4 a^ai aa at ^ra 
^fatm caca^ ca^aa «iit a^at ac^ ^ ’aars aca i 'sca ^rfatcaa 
cacn anatafet ca^ a^ci ca, «itaai aarw^^caa faata .atat^- 
affT?i ttatai»flaa ^qfaafafa ^tataatr® ^a»i ^at fac® «rfai^ aTf«r 
acaa i cata^i ^arcaa aa i catafei ^af^ aiaatarcaa i ^afcaa cacaa 
catw f^t^t (aiana^) c’ft^atfaa caata at w fafac^cia 
<itfatai ca cn c^"affaa caata aTai«r i 

«raa aai a^atc^ ca, ata^tat catap aiaatca at at%a 
^ caFa i?t^l faca ai i carc^ ataa aFf^ caaa catfa^nc^ta wta 
ata«rral ^atara caata at f^faw *ftca ajsa fap 
caata fa»fap5 «ita aca i ^tw^ ajaai siartc® a^a 
ai ftartfaa ^ata ^tf^ita ^fac'® atca ata«rt?i ajaat* cata^ 
^tcBf atai Btt; ^ca^ aiaai afaca i ^av a^at aai attc« 
atca f^i ^ar caata a^ -Np i a[^ M. a. atfrea catev ^aca at, 
caw •aaa f^cii ^ aacf facaa» w ^aaa atci uiaacataf 
prt I •aaa «aaFata caa? ca a«a «ff^ f¥ wa w w ji • 





c^ C»lft^ I ^cHI« ipi 

wi*' c*itc^ fM^is f%f f^« m i 

CTW '<^W9 W»»»l ^^'9 ^ ilt^ i 

vfro « Tm ^Wf« Jw» ^v\ sfl v?rtf 9^ 

^litwr I tfffsi fwti ¥t*rf^r5 f^fi ^ »m 

«WIW| *|PWI f^WC?fl Trade Secret fTf^C^ I 

vl0c^ f%«rr« ^ I ,01^ art«ii ¥fflc« i ^itf< ^ 

»lt« ’W, W9 ^C?f <fW «tflw 
5« ^ fm ^ CT, 

CTl5[^*lH ?fk»r »iP5^ W11 ^ I 

^w», ^* 1 ^=^, wttfsi, «ftnN «i^f« wcH« wtw ’HPiJcfi c*rct ^ 

5itri f% ^14tf®*rf« ? 'st^l arcH« ^ ««ff« 

4r5j^c<t^ I c»itc^ f^5t9 ^»iPrf5CTF ^ 

CT ^rcsnar^, ^ c»rfc¥f sre^rt^rs ^ ?pf^ w «Tt« 

*itCT i f^»it^ c»pt"'ftfsRr ciipp •iicirc«r ^ii <<i of«rft% 
vf& ^«W«l «ttc^ cn f% flftwsi ? *llt <wr¥ (miK 

cartc^^ Wff^H »W 01^? 9tf9 

»l«tw «• *1^ 8* *|li *iai cm TO I c»itiV3 TOtit 

««pfl cm ^w I > 1 ^ C9rt^ 1 ^ «tTO nt^rf? 78f«0 

t?1VI i«^C*t cmc¥3 ?l»f5 WtfifU »R ^fjiffl ffTOi 

w^ *m •ttcvir ^*r? i ^ir «tc« f¥, 

^ ^ ^ c?t¥tCT fw ^cTOEi ^ 

osHR^ ipf5 c«i»!5n ’jgpr cw^ cwi5l »i^ii 

'Bl^ c?«r»irtt4« if^ t%ii 

a^fen »« *ni»n «i^8i i ^t«F ¥« w f«f%.^t^ 

ItTO C¥fil8tCl I 

c»r|pw vf5l TO»»tthr '*i^ w ftp i cn^ fti »tft 
ic¥ftrftn¥ft^ «tc¥ ftfftcv ^rtftw »8¥ti top 

CfrB|*llfl TOTtiJ ¥W1 ^ TO *W ?¥!^ ^PU*! fillip CVlIBiWi TOn 
iftw flptai. ¥TO M TO ¥ftffci, an. TO 

OlTO ¥|^, iOPIt« ‘•¥|ft*|¥J TO .TOTOI to to -To 



«fi.*i-«rp5i¥ «»^i *rtt>i fWr M 

^1 «ftf^ cT-en I '2it«PF ^ 

c»rr^ <itw I ws >iw art5!! 

' «»t*rH mv% fltf-RF^ f«f5W ^*wi CTf»nit«j 

oiwi *11^ I sit^ «ff^iTfw«w iWrl 

cul^ I 0^» SciontiHo Aiuerimiu >1"^?^ W*r ^ 

f^f^c^«i niic¥j «r» t— 

“We have heard so much of the opportunity that beekoDS 

the Ameriean mauuracturer aud merchant in foreign markets, 

noiv that all Europe is embroiled in war that it oocured to the 

Editors of the Scientific American to obtain from our representative 

« 

business meu their views on the possibility of expanding our export 
trade. ****** 

After we had read these admirable presentations of competent 
authorities, we are impressed with the fact that our more prominent 
manufacturers regard our foreign opportunity not as a small 
boy contemplates an unguarded apple orchard, but as a gpreat 
commercial problem ivhich must be thoroughly studied before it 
cau be attacked with success. With one or two exceptions the 

‘•Vi 

letters are distinctly optimistic in tott|» The writers, for the roost 
part, realize that Germany and England have been successful 
in foreign markets because they have ascertained the needs of 
those wbom they wish to serve and because they have established 
adequate banking facilities. * * * # * 

Considered thus the problem is one with which we ought to 
be able to cope successfully. The scientific study of our home 
market began not more than a decade ago, and the establishment 
of an elastic home credit system, which would aid our business 
^ii in financial crises dates back only a few weeks. If the 
game systematic study is conducted in foreign markets if the. 
Same consideration is shown for the banking requirements of 
forefgnets as for Aiuericans there can be no reason why we should not 









gain n penniinent foothold in tnnrkots which have been hitherto 
close to ns/^ 

I ftn ^h*ii ’fftc’f i 
«rHfCT?r ^i^ni «f» i «rMr 

^f5rai arif^c»i 5ti I ^ «n35n 

•sii I ’pfe^ ^ c«^c^ ^\m cn ^«ri 

CT»l atw «ftc^ I 

®tii®’r®*rw^ <4 '2r«« «rtt?5i, ^ 

a|4*i ttara W C5ft"r5 CattSJt^fac® vi|<r^ fV 

*111 w c?5it9 *1*11 

»4T ®rr^ ^t^c® f® ^ ^c»rnr % ^i, 

*rfc*ra «itf>i5tt^ i 

C»l Cfit ^*11 «l^5l ^^91 I ®t9 C»ft:®9 ^®t9 'Q 

te*nsnit 9tf%r5^^c^i sit® 

9^1® 9^19 1 c9iTc® ®«rt9 *n f®i f?*T c^itc® 

®f99i atif^rs ’rtr?! i 9f^?i 5%^ sn i 

c«ifc¥ c?c^ « oi^fS ®it® ®f99tc5 cn «rt?r^ 

*p t®1 «lt®9tc^ *« I 

aiarci ®*n ^ 1 9f«rt^ >4^ C9 c®t*r9 f%f4cn9 ^f® 

^fitr® 9^c»i f9wt*i*i *r9®t91 W*! *rcar, ajtfn® 

’tfai®l9, or«9tc»Rr tie? i «f^wt^ ®T^tc® *rf^ i 

^91 «it9'e 9»f9t® I arfear ®ttw, *i’fc?r si’iw, ?tci, csmtfl, 
firf*l>I »I^9l ^19, ’iw® Trt9!r ^f?® I 

^tst9F 9T^^9 «W f9*rf?J»IT ®f?rC® i OfWW 

Oft^tc*! ‘Staler f%*rf^l»ll I f93F9 tTN 

®f99i ett^^oi®^ 

arid ^6c® <trf99n9[ I wt*(tcir?[ cm^ f^^s? 'Start enf^ t?»isr «rt^ i 
.garttsj Canvasing «K< ®f9C®f^ I «rC*?® C»lt9Ft^ 

artftsti fN ®t^lc®9»r CflfatlTCn lf991’|p9tf«r%*ft 

^ arf«91 c»itc® fv ®t9 ^ cff^C91 ®c^ aratNat «r®t9 9Ffir91 



13:% srt'stsrt® 1 «<»<» 

Fred^k S. Fish, President of the Stude baker Corporation f— 

First, learn the people^ their characteristics^ their methods and being 
properly introduced and accredited observe their conventionalities. 

Second, give them the goods they want, as they want them, and in 
quality as representated. 

W. A. Marble, President, The Merchants* Association of New 
York 5fC»R 8— 

« * * * * ju order to accomplish this, it will be very neces¬ 
sary for the American manufacturers to "go after” the business in a- 
systematic way and send their representatives to visit the merchants in 
those states and those representatives should be able to speak the local 
language and thus come in personal contact with those whose trade 
they are seeking.” 

William C. Breed, Member of Breed, Abbott and Morgan, Attor¬ 
neys and Connselloi's 8— 

No better method can he adopted to secure and develop South 
American trade than has been successfully employed by Germany, 
Great Britain and France. For example Germany's method has been 
to send a specially fitted representative to South America, make 
purchases of the prouduct in actual use and demand, ascertaining 
selling costs, and then to inanufacture these products, in |the style, size 
and character demanded, and at a price which will enable successful 
compitition with existing trade.” ' 

I c»rtm W’W 

^*15 I '»it5rrc?ir- cTrt?r c»itcv 

«iTtr ^\m 

^51^ fetvi, ®fT?rfw ^5 I 

ww eit’ifi I \ 

o 





I 

5rt«r ^1 wrf^ «<^fsKiRr *i<r *rfiiftw 
I »rcv ^Btir® whHt *if^i 

«rr?i« i flttf^ wht*i ^ «rtVitw 

«ri« ^ 3Tt^ I 

»rl^ ^^?itC35 f?5fi 'cit^rtt^^r f^, 

fsiOTt?^ ?rfcw 1 

Theoritical 11f^?i1 «flC?p?rtRr »ltf^ I ^tCfl 

C?l»f C^Pf I CfW »fl^<H ^1 W»f 5^11 

«it^ F(^ I ! 

«itf^ \ oR»r?r f^«rjt^ ’t«!pit» w'sn?^ »i^i *rat*K 
^»r Tt^ I ^Tt^rfc??! ^tip«t7-nt^. •srarN’^n^ 
»rat^ ^1 ct, 

»flc^ 31^ ’tt»i5?^iiic<i ^ 

f^i3i?r ? nr^ «ra 1 

•rWcinr orc-r c^ ^t5t?r »rt<fcsRr 

«f® 3i^c«ni^ C5^ ^51 I mmt ^«F Tna Ktvs nffirc^ 1 
c^!T»T c^1^^t»r ^ c?tn?[ ^t^"rta5f^^ 

1^’V’f‘tc^ «a^'5 orsai 1 «rrt^ 

^r® ^a«r c^fsTQ chemicals 5^1 gf^itaf^ ^rffnc^ 

sni «a^5i «w»r caFfar^tc^ra ^*tvif‘i «ii'|3ia(’® f^aa 
aft^JCfcar »itf^ I ^ ^ f^’f tpral oiflt 

f^oR ^ ^<itc9 c*rtt*if farw% ?[^c^ 'rm i 

'o^.CT c^f»i c^^jt»re«F^ ^aisn *^ai ^taiti?? 

^ ^ c»itv w <rrm 

^ vif ^; oicinn industry ^ fHcniaf^ arr^ I w 

¥taarw? an ^af® *r(t?r a^i \ <2^^ c?rt »av 

ar(»i^^faaF (Sulphuric acid) c>f ws tmt afran® m '«t?ta 

arfti f^«rWm c*rrt<a^?caTa faoR ait^i «aaRfHifan^ afafcv 

Sqlpburio acid ^ajaai® ^ aft j 3ft^ ftal C?C^ ftOltaf^ ^RpHf 

aait artc«ntCTi wffar vtvta f^f»fftwa c^ ttcara fsr^ «^atfw 
(A ort^ *a^ acidinj »a« a^ir ca »wa <ito 

Wi *ni ^Wwr cwrt apraia (?iWfit«ifprf ^ ai 



*if»ni^ c^ ^ ^*rm 

TO I 

»iTOi^ wfis^’"TWcinr crt 
^Tff?i»» »wi ?T?^ f«rf^ I w^rif^n^ 

^'^’lt«r«l ^31 *ltC3 I Ffff *tV[U *it<^J 
TOTm C*rc«f3 W I 3»f3OT »n3t3C«t3 

3j3^Ji33 «it3c^3 «fc«(T ^) \ ^ ’it3t3W *^t firf^t>nr 

3T3»n^31 Bt^WI C?tC3 OnrtB 

t«^3l &J»i& ^33f3 ^1^ f^^ltCl? i 5155^ ^ffm\ Bnm 3tf33t3 TO 
‘fl ^»r 5n ^3 cn fkv^ w 3tf^c«B^wi «rwtinr c?:^ 

3^3tc^ 'BT^TB 3»T31 «, Wf>!«f»r 

^ »i^i I 3f^3i f^«i sn i cntcB^ 

TOi 3^W I ^WW3 C?C»r3 «Ilsi3F'0f»I 3»t3^S!l ^WQ 4 C?tCT t 

I The cheapest aud the best ^tC3 *n 

3fil3| TO3» C»!tl^3 3t3«ll TOTO3 ’F|*t3Fin‘l3 4 3t3«n 
>l^mW3 ^ \ . 4^<n I 

3f»l3l 5^1 »13ni 4^ 3rr3C«t^ 4^ 

^t3t^ HtfJTB ^3 ^?n5 «2rm’t3 aitpr® ar^i w\\^ 

*if3ami «rfc^ I 

4t’ft5i’r sic5rr3:3 TO »i^, ^ 'bW*? ?tc3 ^nr«t3r53 

3t«ft3 ^f<Wt3 3tot5 I *l3?t3 f?C^ raw material 

(?3t<tt3 >IV|3 ’tt«3l 3t3 C?31 Tr?Wt31 4«f3l'S ceif^t ^C3t<r «rt3«?P I TO3t3 
^ crf^rt^ ^ ^C3 fnfiR ^ i 

wn •BtfN ^ sn I C3it3t3 f% '«W 

fWI ^3l:3t^C3 43t 3mt3 3^13 3Ftt^JMt3t3^ 

awitfjr 3^ TO3t 33C3 31331113 41313 f^TO fm SW31 I 

43tCTTO^ 43# ^3l3f3C^ 3^C31 W3 TOf? ^333 3Ff33f3 
«lft33f»r f«rf^^ :^3t3Tm CTin 3^3131 4TO ^3f3F3^C3 TOT3T3 
3^r5 3tf^ 33 TO33 3t3Tt 3t33l 3t3l 31^1 

31313 «I13 *• 333C3 33C3 ^ 3F^3lC3 I 88 33TO 3l*tHt: C3 
^ 3f^Cf 'SlBlTB 33^ 3f«3l 3lC3^ 3l331 C3 U 33TO^' . 

3fil3 3tl^3lC3 331TO^f33l3l3l3j 3C3I >11 3f3l3 33^ 3|C3 



I 


At I 




*itnn «rf^ ‘srirt? '®f%s 

I ? f?C»m5: cw 

‘2MVI »it^C9ij?r »!^t91 ^c^?r f5(w- 

«?r csitt^ ’rt^i '^5rrc?g ctos a^ aza^ aTa^ 's 

AfAIAtA I ^fA> «isi flRt^ Aim ^^C'5 AKA I «« '««| 

'«»ft «rfi^ Afm ^tw «itc5rf^ cwcn 

^ f^^itf^'5 KAVSZ^ I ^ ^911 (labour) A^ 

*lta CA ^A\ ^«rf!I1 AiAZm A, 

^5t?rf?t'Q I «if5itcf?r ’t^tw ^tcer 

At'Qm AttZA C^pi ClfW I 

^ ar^af I 

•«rffar «TC5i^Tf?r f^^rhs artf»i^ c^<i?FW?r 

«r^’c?f«r?ltf5 CA A\ < 21^5 'Bltarrc?ir c?«rc^ industrial 

cpuntryC^ «lf^«r5 GfW v.«rt9 ^fAA] ^rfarl 

CTc«r?r c®rt^ *ttc*t aitr c?»r ^aas ii 's 

AStAAtl ^A ^A ^r»I5l ^f‘f’r‘1 ^A\ I ^W- 

CAA Gn»r^ 511 aa^ cAi^ «i5it?tnr 

arf?^ c?ct?r « 1% A\AA if^c® AtfA 5ii~«mr a^ 

^«f1 Pf ^ 511 I ZAZA far®t5t<fl C®lt^ 

fAAA ®t?rft5nr ^'ac’it^ *1®! f^is 

(industry) »K«r ®t^?l AAAI ’Itftl 5^ i ®t^!r fHvf?! C?t^. 

OrC"t?r (surrounding- euviionmeuts) C^ft^ ; C*!^) 5Vf?f- 

TtORI CAlA fAZA 5r| I 

^ «!« A1 fAAWA CAtAi^ ^C® ^TftPI, ®t^ir ^*t?r 

®t?tar?r c*rt*r?r "»i®j®i’' (?) ^itfff '2i®fi^ti^ ^tc^l zaka 

I CAZA industry A\ f^rtHil ^sf® AfAZA WCH Ffnaf ^®Jtf5f 

^ 5 »fl ^«n AfAZ^ 5^1 ^1 VffC® AtAS AfA I 4 AACAi tETt’ltPHT 

firt^ ort? I ®ft’itc5i Az^ ^ apt^i^sn Brr’rrt5if 

C»ItC¥ir ^ »I^51t«r A\ A%vs 5f5TC®C^ AA\ H I CSflC^ ^tolf 

^f^c® «r^car <(i^ *tt9fi 15a At%vs <it^c9rc»itc?F!r arf<rtf 

5a ^AA 1^ AfA\ AAt p\%; CA AfAcs AtKZA CA 

<f«nn ^^ 511*1 5 a i c^if^»itt® *<^ 05*1 



nftw 5i|; c^sf «n ^TNtc??r Gfi^r^ c^niin ’tc? i ^rwonr 

m«r?r c»itc^?i i^Tiraf »it^j c?r<?i c»rrc^!f isfirai ojw^w^ i 
ftvhrcrrwCT TO«itartt*nr afc*r?r c»rr’? cn^m 
s^i I '8>!^ ^tc«f ^<n ’^i ^?n ^ mn \ c»rfc¥ 

I *ra 

WTt’I C9|tl^? ffB?ltC?; 

'«'atf^ »ff?|5it*l I 

cifH ^ «rnr c?at% «rf? y/e^ 

»*r^ 'Bif^«it’f ^f9?i I ^5T5i ^c«i5! (?j c?c»r ^»r ^f- 

^t!^i ^ispi’vi 

c9it^ :^'«it5rf^ ^t«f to i w ^ 

^f»i?l »i3j^ c?*f^ ,^t?i«rt5ifii Ffff^ ^f?f>^t?r m «Tf9itft'®^w ai^«tl 

^«i 5^11 C9rf«f ^Ri^rof 

eH-i c?? ^5 Bfl^ii «rtiii i ?t'5l 

sii ’treats ^1 ’it>it?> tfi« at’T «n^t*t 

^^t!r ^T9t!i ‘fl’?? (?i ^ csit¥ 5TW crfc^ 

^fm I '!(flc'® fircfff 

^ *^®ii I 

Ciri*f?f industry ^ ^hVS cn^ *Kjt« 

’.f?Rtii '«ft^tw *\tsi (?\ fm »iwj nif^rc^ cti»i?[ f% ^*Rr 

^^m*i ff^ I 

** Sucb a population as 311 per square mile presents a great pro* 
blem in the feeding of the people. In most European countries where 
the population is so dense the importation of food products is a 
necessity ****** Germany has developed her power 
to feed her people within herself, and has applied the wonderful science 
of that country to the problem of taking care of the population 
within her boundries.'^ 

^ sfl I WNTtfS 

»it<(T di) #»r5 ^CT?r fl^VQ ^5ir t ' 


* Germany as an Industrial Power. 




<«l ».1I 1 


% 

wr»«jiitttf^tw>Ttafivi 
^ oit f% «iwanr *if« i ^ >ww 

^t»lt55« ▼fli I 

^'sjtf? I ^Wrw cfiH? cm^ ui^ 

UlOf \ »Wf*l ♦It'SH ^ vr»I^ ^CS% 

m^\n am ««taitiw^ «rf5»i «wfir ntfir ^ 

wnnors cwm« »iw, ^ »i^twi 'e »nB^ fw i 

^toraciR’^ '«i ^ «• 

»wnr lar ^ ci^ ^ c^m:— 

4 

I think everj student of industrial problem in Germany will 
aglree in the great advantage which Germany has in her militaiy 
training. The inHuence of two things it se^ms to me is particularly 
marked in Germany—the German Schoolmaster and the German 
drill-master *******1 believe you can see in every 
man in that country the effect of, training in habiti of discipline, 
self-respect and honesty. In that particular Germany has lead ovw 
both England and the United States and this probably we will be 
many years in overcoming, if we ever adopt such a system.'*^ ** 


* Germany as an Industrial Power, 






T*?rrfinr ^6wt?r ^ ^1 »w^c*i W 

I «il?Pf?ts«r ff'S ^ ^ sffi ’<11 ’S^CT WN «lt*flCf?f 

^ nr? I wtcf f%s^ *rf^, 

^ ^ ^ »R»l-1^<»f^ sfc? I ^iifwi f aFwtiRs^ orf^ 

’st^twf wf^ fms ‘W 

tw? «it»iti^?f i»r f^fwtti 

CTt*i <1^5! v(f?4 

’St^tlW? apCTtlfs? <*IJ? ^*1, ^ts{^ ^V{ TO*!, ’5'<ts!^ ^ ITtW 

^f%*!W!r ^wt«r*! is^t^s *rtw i ^f%*!^ 
ff*T TO I . 

ui^CT w ftmtw, *it*iCT!r ’wrf^ 

tfi1«i Off, «il?f^ 

cijt*<»^ *it*!m *151 *1? »rt»r*! ni»i*! ai*f^ firTO 

fro I wl*itif? ori'T!! c*i fn'fti I c*i^ «f« ^ cst^ 

^<i*!tsi ^tC»l, <il?1^‘f, *F»I ^*1, I cw ’vfiw 

feTOl«3 lf^t« ^VS <115''^ ^*fl5| tn ftwl 4*ffel fTO r 

. ^5!t*! W«rt ^l*r TO*!CWWn« »SlJ!rTO *!t^, *rtTOt^TO| 

«!TO 5^«1 ^tf»itTO'I •’i^c9i?r ^*ri'ssn ^ i 

orf! TOti? 4^1 cwf^j*T CTt*r*r*(r c^,*$<m 

.^*in?5; ^m\ ^*1*11?! TO ^tnf*! *rrfl?ifi« ’*wffH 

Jrtfiirsff I ’8tf^*!t CT, ^tr»ra ^ TOn:»i TOt ft 

^TO!f i TO^fwi*F OI^F’lti 

f^*F f iTO WCT 5tf<8«i OTf*rcn *!TOf^ ^ ct, cn TOw 
TO ^^t*! ^tCT? «K’®? I TOtf 1 ^*1 ^5fvr ^fefw TOjw; 

TO^ TO31 ^«t*itc*r» ij:*r TOro ? 

.«*|s(TO1TO«^fTO^’W»iTOTO^ TOt *itoATO¥>. 

CTOi ^’njp 

TOi am cTOTO 



I 






sn I CT Tr:*T ^ or 

’jfwtf «l?PWf«T (analj sU) ^pf^caf ^t5l »rr^W CT, <t?t<«f3l 

ff%¥r?r »if^ <inf^c«i ^t%*r *ltr?r '8 «ri?rt^ 'aL*1?c»i 

’iti^r; ^«i <«rtc<F i 

. *w< 'of^ ^5Tf^ *— 

W*I (distilled water) I 
Vf?! (Potassinm Nitrate) Jt*! I 
®!^»T (Common Salt or Sodium Chtoi*ide) I 

’ItsfC^P^ (Calcium Sulphate) ^ ^Sf I 
C*rf»W^(Magnesium Sulphate) „ 

(Calcium Phosphate) „ 

'8 (3Ft?rt^'S,(Ferric Chloride) . 

^1^1 (experimentally) efforts? ’qtf CT, *l?tC<?r 

c^m c«Ft«r 

«t»l ^tc?r =11 I «lT5'8 CT, CT '^^'Q ^ 

«n3i 511, (?i^tw ^f%5Fi?r nf^s 

^fan, c»it r^ir «R^?i ffsic^p 

’vf55i «iPrtn •!« 4tf« f’ww fsir»5« ’itf^ I 5(tc=^ 

aitc^ >1t5r ( manure) I / "T^sltf^ 

I m ufsRl 

di^ar fsRsi I 

01^51,2W *(tc?r, ^ ^gtif sri^teFT f^, 4 f^TOl 

siT®’^ ^ ^iprfcinr ^c^r, 

orf^c’i'^ 5it*iw? fsrsf !?5ir«r^« 

*[^ 1 ^, ^ 5ppn I ^; cn 

^<r CVf^ '«rrf»l»I ? 'srpTtll oxygen ^ ; 01 

f5t9V5l C^ C^l l|f^ (Carbon-dioxide) 

a 

I *11 <rtf%OT 5rt*«:^9 f^®j «rwt«r^9 f»[f»f« «d i 
. e9v^«rrii ^^1 ^»ii’TtK CT, ^fi? 5115!^ oiT 

3111 cw^i c’Pij ^ipw C3rl*i« 

'•rtve •*roft«r^ i ^ fv ? 



<lw?r «icfiw«»cn^, «r^, eft'll? *ft? »??« fw'iln- 
wmtfi ^RT, ot^ ^f«i fWf I 
- ^sn:?? »Ti 5rtsn tf» 'ijtcf i 

'^CTt'^? Carbon, Hydrogen, Oxygen, Nitrogen, Salptmr/ 

Pho spboriia. Potassium, Calcium, Magnesium, Iron I 

^iwtct? I ’itsf’ipT ’ftci, *i?« 

'itc^ I f?i?i w 'rt«y?T cw W»i 

^RflST ^Rf ? art’ll?? ^ C>m ^?t? f??ll 'SM? 'ilfMf 
aiftn, ^f«C?? H?'^'8 *(13*? ?tat« SW 

9? I ^Wl*! 'lt?r ftfl*?? ?f?l ^Hlf? f«ll 

«i??i? 9far? mK ’li’i « »rr'8»»[«i*w? nw ent »i?»»r 

'sit’i’r w^i ^€?r ?if?w 'rtc?'i art?c??'Siiw 

«*f^9r c?«^ ^*15| .^rt’i’i apc?, ^fennr '»i«r-4r5j9p«f9r« 

^ItF 'Tti’p I f^wpil ?F?1 ?T^r® *m?,, sfl^ %f 

'rrr?f9i (?itaR «rt?rf? ai?<sr? ?fi? 4?t<St «ttsrt<T c^ff'itt 

'ItRf ? ?«n ?^?tcr5 CT, 

f¥?« arti^ •??? >2i?5r«? r?»rt9r ?tf5'09i-«t'»t? 

^firaiti? ^rf’i’it? ?t^ ’fc?; ?f?? *(iai? ?t?l »itf?^ 

?ii c?q5i ’ftflt’i 'tt^ f?j ?»t*lc^ f^r?? arc?! 

Tff^ ’fto, w?*ri? *rtrt«f apwapc? ^ w, 

St?ftl? ^c«f? »!ta?c? aftfaFU 

«it«pjf!r^ «(tlfl^f?^ eft? (cell) an?i c?t ’ifK ' 
^?t (R^ ^ OK? apR >R»r «r«rcilft« 

^ I i£|^ '£tf3F?t? *TR Rail?lf?at ( Osmosis ) I SttC¥, 

(srfawt f fties ?tcf I 

aif»r «r^ ail^ir?! cfc?? arc?j ^ ?f!^ to To! 

?l?1 «rt?«f I TOm ntp^ ?f»nitf^ C?, a[RC?? 4MtC»l 
?f*| ( Carbon dioxide ) ?t^Cai C? Carbon dioxide 

?Jt?1 ^T'll dt?? f I?, ^?t ar?|C«? f5r<tcarr*fl?t<lf W Oxygen tffTR 
TO I ^?tR5 ^fwr??Ft^’Itf?^ f? I »??*! f?C?5^'Flu ^Cf 
OR? ^fRl (R^ ?t*1 (Carbon dioxide) ^1 TO «??? . 

aic?T ^ 'if??'^*i nt?#® f? ? ?(c^nr «?twrtf •? f??ai ucaft 





fmU I 

TO I ’*^tt»rrm %m 

»rj^^*f *faR!tf"f ^C>! Carbon dioxide I ^ 

( Carbon dioxide ) fer-il ( Stomata ) ajSJ I%f1 «ltl- 

CTrIm ^tC5T (intercellular space) «2lW’t vfl^t ipm TO 

srt*r *l3r-^^ ^1 Chlorophyll | Chlorophyll ?C<J?r 
>Kai^^w TO TO ^®T^cfr «iif »rf^?f 

jfTO 01^ "rf%'?r ’!t?twi 

(Carbon dioxide) '•nsj^CiST Carbon '8 Oxygen 

^ I cnt "Tf^^I ’It^C’tT ^t^!! ^flC?!r craf^tr 

Hydrogen stiw '« Oxygen I 4^ 

Hydrogen ^1«»r Carbonu?5 

»I^t?l^l TO I ^ vUt Oxygen ^fC»T I 'A^ 

TO ’I’C’i^sr’Ptw '2ff%’ifl c^, ^ritf’fcnfro 

'Sittn Afkf\ <«ffc^i '2f'^fc»i!i m cm^ 

Oxygen ^1*»f ?nfn?Fl TO1 -al?«l ^C?r, ^fl«f’f«l3 ’fcg^tci^ 'S f*F^tC« 
jrfiftl ’n?! Carbon dioxide 5l^«| TO, '4’^t 

Oxygen 5^*^ C?? I At TO«« 

*|IV*F1 TO (by experiment) *trc?n *1^*T 

Oxygen ’if^^Jt^r ’if^sitCl Carbon 

’tfl’3# »it® «nc¥i fw 'Simm ’I’lfl 

Carbon «?l*f «!ftC^ I 

Carbon ’ItW H] 

I 

^ar C^*I C^ f^C? 

5it^ I ^f«? ait«ft^'t^: car«ltc« j—(Sj^raf-sj ^ff? 

( Cryptogams ) ; ( Phanerogams ) I 

iTBlsr caf^h ^f«? { Cryptogam ) f«sf TORT :—(>) Sexual 

(ait ) (>) Asexual ( k\ia ) (o) Vegetative ( 

TOT CV«[ ) I C'aT'fl^ ^flT ( Phanerogam ) 

'^V\M id !—(>) by Seed (■’ftw ) (^) by Vegetative Reproduction 

(m ) I 



^CW!r ( Cryptogams) ;»ai »|t'irjtf 

fm ^*{^1 ^r?i^t3 m f^cn^iaic^ ^cfi’«r i cal^f 

^f«*r ( Plmneroganis ) OfS? ^tW, 4 

I ef1W5f '0 '2r^J'*l' ’ttc^a W 

f?t5i c!a(^?r ^ i 

5JSICT 53 ®^ ’ft^ «fftic« Vegetative 

Repro(luctioii I 

uqifCl (by seed) C«R5( ^fll C?^ 

I ^vil ^t^siJ ce(^3 I 'flt 

Kl<fJ ^ ( female flower), C^fsi&l %K ^ (male flower) 

oi^t cvt*! c^t^if^c'® ?fl^ '0 flttC’V I ^»r*! 

f)«f (seed) ^^?I1 «?rtC^ I ^ ^ij 

fsrfil^ ft ^♦ItCT 

’ttCif.l Vm ^1^*? «ttW 

’iicqtc® 5if^?i5t?f ^3?tctr5 f^5i ’^fNl ft^ I 

ft«f { seed ) ^^C'® ^^?rl *[f%^Ftf 

'®t?i ^c®i I ^to?r 

<itw?i vii^t «rtC5it^ 'Q W?r ’fc^t i 

^‘t ®api^ I 



^ I 

aitOT ’nsrstS (preserved food) (2fC?tW*it8^1 

I f^«r fs?^ c2}cit«r« 

«rt3^ ijsjj «f® *n?fl ^ «13I C^fs^'S S11 

C5ii I «it>iTctr?r m 'q ?;c?!tc<t m ti^si ^ 

?lt^, C519I9 ^fS’SI I5^J ?lt^ «hff^ 

fI2|5f^^ I filer 

ll^ew «it*ftf^w.<2iff^?r »icf 

’fR[«it5'« f^ffwsr •^rtf’^sr aFC»i i 

’Tti^ ^ P!^ « 

»Ri»r»l *itw I »f««spi*i?r ij^ci ‘<i'«iFC‘i 

•• c*r<it ^ ^taci ’ttw; 5r ^«i ^?r 

’fftw 

•ttrffi 

f^«f ^^<5 t5 ^ <^tc^ I «2ftllt ^fsfl 

ertfini ^ :?w?r *(5** ^i «rar coil's <«r«pt?r ; ««<? 

^cwr Tt? 's '«i 5?r ^ 9 1 «if<r^t<"r :ffc^ 9^*1 

*1^ C9»t*r8 '*rm ^?ic« ill ’itcii. ^ «rtt9Rr 

eitllC5 in ^ ili in ^^91 Trsnf^^ ^rtT^ 1 ^tcar 

iitv ^»r ^itiitfir’rc^ f^wwi •sif® w ntf^c® 

«rf9tl *n ’ttc^r I {vt) 

fWw <tcwr <Sr «iht^ erf^c^ iii ntnr 4^? 

<rtfwf ’TWc^ f^ii* 9 ^] oi'irii cir<n ^nti ffsi 

ItW 9^1 iRl *ttw I 

tfimtcif vm--^9 w «»t9 n^»i <*W?r ^rtf ^ 

iHW9 i*W «!8 ^^1 trf^c^ *itari' «it« w «w? 

• «rtiitd 18 cnftcapB ww iif99i frt 1 ertani ani 
ww «iir«i f^l TO ^911 wn nt9 1 ^ifW? 



^ I 


t^'e w I ^ fw^l ’5[f»«i '*il««tt «l<n 

—^ fe^ CT irf^flt 

♦rtrw wr?f Tm >^N*i ^ ^ c^*»'8 4r^?r ’it^tt^i 

»ir^ ^ c^ ®t9r <rtc^ I 'sf'Wi ^ttii in* 

^5 «it'«c«^?r *1^}^ ^t^l ^ I 

CT »R^ «f1^ti «rti^ ^^’R?ic*r *jir''5t^?n ; f»i 

^«rr» ’BTfaR*! vm m 

I coinmtM-cial scaled ^<1t« 5^1 

^91 9t9 ? 

•fl’i 9im9 *rt9t9*i^‘: fe? c^^l»t9 I9I 99 1 4it9 »rajrt9 

•ft9R 'S *l9tCsf9 ^fapf^ 9^1 9TC9r I C*fr«t’fT- 

9H9J: ^9tt99 C9»t5?'Q <StVf9 f99t^ 59J ^^*19 99 5^11 9?99F^9 

»9J mT^^i f5W9 CW^ f«^9 ^^99il^ ^f99l C^i?t9 ?9 99r 9»f99l 
9^9 I ^9 99i 9»r99t9 m 9t« 9t9l solder 9^91 ’T^tOTl caim I ’ 

^i:^9 91*9 m V«i9rf5 9t91 991 W9 ^9t- 

^9t9 ^ (sterilisation ) 9*19919 «f9f C9»\fet«f^C9? Pressure 
chamleitfl 99 «il9? ^9t9 fefaj C9^C<$I^ «f«^l9 9l*9 

9191 9*91 99 1 9^9 M9^ 999? 9l^ 9lf99 

9^91 9l9 »fl9? 9f^ 911^9 9l*9 9l9| C^^fel 99 ^99 9l< r?9l 

C^'fSn C9# 99i ^f991 fW5 991 ^ <£19*19 «l^9l 9l9l C9s\^9 

9l^W9 C51*r9li9 91t9F 91; ^lC«f^ 9®9 <2l^ *lf99^9 «iH9*9lC9 
«^»W9 I >lrio ^ Francis Appert 9l99F »<l9F8f9 9*9l^ ^99 *!?9^9 
<r9t»f1 <£159199 m 9*91^ 99‘fW'^ 9’lC*5 <£JJ9 9lf9r5ll99* 9l9 I ^TNF 
9P19 ^9^9 <£119 99*^ TlC9^ «£r5fir® I 

^9Tl99* Tomlinson 9t*R, " As a precautionary measure, however, 
the tins are placed in a testing house, which is heated to about 100°F. 
Should putrifaotion take place in consequence of a minute portion 
of oxygen left in the case and not combined with animal and vegetable 
matter, the generated gases will burst the canisters, those however 
which withstand this test will preserve the provisions for many years; 
for as each vessel is hermetically sealed and all access of air prevented, 
it. may be sent to any climate without any fear of putrifaction. The 



I 






delicate food of one country can thus be oaten in its original perfec¬ 
tion in a distant region many niontiis or even years after its pre])ara- 
tion. Of a quantity of foodstuff thus preserved taken by Dr. Nash 
to India not one canister was spoiled and one which he brought 
hack contained beef in llie liiohest stale of perfection and preservation 
after having been carried upwards of 35,000 miles in the warmest 
climates.” 

VQ fTrsifar— 



( ntaf t?t?l C'tfsil ‘5^? (® 

gelatine»f| | nfaff5?r ^ 

C’ts stopcock (5i ( 

c’ltsit^ *ft^ ’ttar I '2f^^8 d[5^ 

srar ^?tir ^ (stopcock) 

(5 ') ^ ’811^1 ^ («n) I. ('*^ )^ 

^(59 (stopcock) 91 lf99l ffC95 I (11)9 
Tltll lt9 I (1) 1®T ^^^5 ( H ) *1tra9 

9twt 9W «FC»1 9^C9 (It) 

(vacuum) 9^9 I t *1trar 9t^ 191 

fjpnr orflc® C5tlt9 Irt • tlt9 C9"t lf99l 9tt fl9l. 

it»n (solder) l^tCl fil (11 1*1 <2tC9Il9 

itCll (1) (^ Clto 




















>9b^0 


{^a f%^?r f^i (?Ftsf'8 'Wc? 

^jj <2rt^ 5^1 ?iif5C'5 *rtRr i (?, ^) 

(?,»r) c"N I ( ^ ) 

^tCi5^ ( ^ I ( ^p[^ C^ ;ptopcode) ^fif^ltsitar 

( ^ )3 51?^ ( «n )^ 5f515l ^ts I f5c!!9 

st’T 5?i ^?t?r '«ri® ^fgTf?ri 

‘i|^?!i’f ^’ITW '2lt9 ?T51 I ' W? 

( 5 ) 5?W c^5 (stopcock) ^f^IC^r ( ^ ) ’Itcca^r C^ ifclatin «l^^f9 
«ltci ’SW ( ^ ) TTftsl ( t) ’(Tear ^tf»RI1 l Gdjitin cv 

^) ’ttajc^F ( ^’fiiPJ wem ’itcaf i 

("I) ®c^f^5i ( 

lit? f^l f?C^ I 

m, w’t '2f^« mtc§? (Appsrt) «2i?rtg 

<jc^ c5Ff=r9 I ^ ^«rs9f9n 

«l^!I1 ®t?[tiJ f®®C^ ^ I ^IC^ f?f^ ?ni 

^f^?1 f?c® ??i I <5r ^tc:? 3r?i?i ya ^«r c?ff^?ii Ire® 

^ I ®^’tc?r 9|tcai c?it®sif5 ?tf^?ii ■sffi^r ^?ic® i 

8f»r ^tc^ ^tc^ it«l ^c® I ¥«[, 

^51 ^t^c® ’ItC? I 

»rtyfi^ n??i’F‘!—nt?rr?l®: 3i^«i ya ®tTf? »if?® ^tci? 
Ill it3l :?ij ^ fiTt^^t®! ^^i® I 

( Creosote ) '« ( Poriftaldeliyde ) 

«rt^n®^ ’1?1’V«I iflltCf I ®C1 ^lt« lf%C® C^ »T1*| 

Itfll ^?1’P1 <5 5^C® *ltCl ®ltf^ ^ ^^tl Itll »I?5fV® Ifmi 

>9 ^it^ ?i aiitii ^ '2r?rf5t vni i 

«iii itw ^i i^t® er®i c-rtii ^fm ®t?fc5v i^c® i 

Iffici I f®®C!r ?Itfl?1 STr?*! 1V1 fCltC^t Cl’^ s|5f3f^ 

I ?fv® ^v\ Itc^ I fBfs?! in Cl^H 

sfisr^ nti p^ti ci% nt? fsfn ^ itntc® nfin® 

n I nfifti n^n, ^ ®tpr fifni nfi® ^ in 

«rft?r m ^ m m ^n? % ntnt® %n m i ^?»iw«f 



'Ob<| («1^, WW1I 

'S 

( Bornx) ^ Boi-io «icid ^ «ftC¥ I 

rorinnldehyde vapour ft3l ’it?*! ml? fm I 

®tW »rC*I CT formnltlehyde *!?!< 

W "^al, vineger, ^3ft9 mf ipni *F»r 

awa «r» aiaar® «rrt’^Fi aR»itc»ri, fn, cmtai 

’VC’ia innnnalado, jam, jelly «£lfat vineger 'S fffata awa ’Itataj atai 

>21^^ aa I 

asa^t^ai >i?ava~ca aa^i atiaia f^^a wwa ‘srta a^vai 

ir ®ta, ^tajai ^a al aa i ca^ca w^ai mm «r«n «itatwa 
c?c«r ita «^^ai «rtaa^, «it^a w^ai fVafaa, 

acam, «rtal ^asjtfa ^ai ^atm cacH t5 «t^'5 1 

"fta'aa, a^fa wt^ai ai^a atai ata i ^*Fta M. Masson 
a»f^ viiaF isr^ta a?aaFa •siai '2t5f»r^ a^atc^ i ^fa?, 'attain ai 
«iaf ca>ta'« tsrasta aafa 'Staa^j ^laa ^aa 'stca isafttc^ a^ta 
ca, ^attwa f^asa a^c® n^a^ai inr «r®r at^ i 

^atfa’fcas «iacnw atia atarcai a^a a^t^j da a^fac^ aa i 
•fl’laic’r a-'afv® a^d "tatai ^caa faa atf^c^ »itca i 

^^jfaaF itan 'Sfratd a^api—'Sita aaaj aftat^t «fda aa¥ 

a’lata ^aataita ( freezing teinperntnre ) f^TCaS®? 'S ^a^a^aj a^al *IC? 

^statiaa adji atf^:^ 'atca ai, 4aa fa> ^ca^«f»i afaate ata i 
^tc®»^ ^aai caf^ca) »it’l ca, ^ cvfa's •staPta lacaja atatar ai 
a^ai .iMflN faa a^taai atf^ca laaitfa aafaa «t^ afip® atcv i, 
'atcafaaFtaa^^^ *sit ^tata t? '«aaa«afcii i^atc^i 
aftatiar atv :aaT aareaa wg ^rwf’rta (eoui chamber) ^tci i «il 
acaa t^a atw iaai af^® aa «aa< ’ata^a^ a® aiaafcaa aw atfaa 
arat aai ^rfatcaa cac>^« fatw. 'q a? a^’iaia 

aawa aifaai ata aa^a a^c® ^tai aa aia< ^aafwa 
ataraatai ®ca lai ^ata ®fat®^ a^a ca, awa® a^i»a TtaaaiF 
afif® aat®a at? ^^twi ^ca® a^a i ^td oit ««®ta fa? 
aH^ai afw® ana «ncafa®i ale® ^»jc® i atd adfcaa w 
>t atai Wra ?aar|a i ad, *rt®, aaf«r dta a«. ’Hfr® itai| 
®faft a|fldaa i 





’I^i 

- ‘St^i wf?(t ?5, 'sw ^vtfk \ f%i 

tjieoreticiil kuoivledge I ^ stNI «Wf 

f^i wfJitarsr nw i ^^'•1*^8 ^ tfw ^ 

«it*r f^t w« ^ 

fef^ir 5>i *it«5!i ^1 ^5? »rf^w f^rsi ^ f^i c?^ 

^Ic^i ^t^rc^cof «itarrc?^ stw at<i1 ci c»t*re 

'St»I W 5R1, *IT« 

f^*wt ^t»itm ^?r^9r^« i 

sftn i 


( ^ ^ ) I 

’f® >1?^ ««l5Rn ^iTwt^roiF? «r(c»!t5«n i f^i 

^*f^i ^fH w srft I ^Jf ^t»it^- 
WaRT ^•Rf 5Itt^ (?it!I-^9lW (Sun-Spots) 

(jh‘wm \ ^t«i <rtcv c^, 9aftw«t 

(Sun-Spots.) C^^sisrrar “^-‘^*T" ’ftcW 

orf^ *!tQ5n I *8^ "^-■’i^* ^pqflpg.^^ 
•i^ft ^91 oi, ^<fi «, ^t5tf 'Sif® ^ ’wi 

»i«rTv «r»TRr <2r^« cw?r sn i ^5<rt«?r 

CTf<rc«I, «ft^ ^53ltc*l WP\ i CntiT- 

«if« »rewt ^ <tu^ I ’I59t6ir 
^ CT, mwn ’rtOT «t«t%^r?l ^Wf I 

^c»it^®caRr ct wc*fa fF, «rrf^^ w 

^81 »jcHrifirrti tWcir?r i? vfiir® Jito 
IJC*^^ «C^ CT ^ ^ 

Wtf ’IC9t^«R¥ ^ C^IE^ firc^ I 

« ^ # 





'»:&8 ^ mt ^ \ 

^t»i OTf^ ^^c»r f%f^ *R? «srCTt- 

'«fS( 01 ^? ^t»lt^53P 51^ «tftHft9!5f 

ftrwc’T ^tc«itfBF« s?i ^ntff91 1 ^t5i 

^pfw ^tc^itFsn ^ 9i«i? 'st^ ^«(^rfN 

isf^rc^ csi^cvf «r*if!inf C9i^r% 

•Wl ^51 ^ I 

9rr<rnr*i ^ »it^nT «rrc9it«p^? •51 

^ f^ STS c?^, Tf ?1 C?f^ 

^-§r'« c?'*n a, 5r«(irff»r 4 ^? 

«srt^t^rc»f f*pf^*!. ^tc^ I •siT^cw-f 

>,t 

^<rTC?»r ^rf^'SiT I cntfr-^srcvj 

• ^*nz?«rc^ R?J ( Umbrn ) 

C*f5?f[,1 (Penumbra) STC^ri C^=rf^tC^ 

pfhFc®!? ^ f?9i cwf^c9r 

«{9RRt*f?r striated C?f^ ^Rt^sf C?«rf9 | 

01^ c^is’f cT^t? CTt^-^9rc^ 

«rf^w*rte^ Rf^9i cvf<rr?i 1 

(R\?r-’F9TJ¥?r f^l C^'Q >21^^ Rt^t^ Rta^CSTQ »lRt9I ^Rt^T 

^ 5t11 Rf^ C*F^ ^ Rf^^r? f? CR^ ^ ajt^tHl | 7f^ 

R^5i ^^<5 RRR fsifir!) 01^ l^^rfRt^r '^m fiif^'® 

?R I RW!r R’^fiT'e RRilf ^ ^T9Rr ^ 

^ ^ttiR I Pitir-RRW? RtRT^r ^1 rR'scjr cw*r f^i ^ 

RtlRtRWiFf R^rf^iStf'G C’Pt^TQ^Ii’t I 

CRpTsf^ ^ RtI9ltR-5CaR ^ Rtf^''^ 5^51 fRf f?^»t ^tiff R^Tf*! 
TO,.Rt^ CRtst'sft 53 '® RWR aiW^ «R?tS! Rfa5t>8 f^sflst ^ I 
TC^nr cBfTlf«"rt^ RTi9itR-5t3p?r va^ ct 33*Rt% f^^fR 5rr?R ■ 
aiti:^ 791R R?R*t ^ fR, 1 r?R’1 *| Rf^t?I R® Rt^tCR^ ^l^RtR 

RC5RF CSll RfirC«^f5(, RtR 

iWftm JUKR CRt^t >reR3«RR 5f?l 5tfl i C^ft^-RRR 

,,mws\ »191R irf^r*!! «fl^ fWR CT, RfR (R^R 

(*'’ 

RtPI '2tRt?r CRfs? OIR 

^■| RRjf^ ^Rt4f^ ^C^?r RtCRtf^ 



ai® aifc^ W 

1 

I 'Sff^ cJTpr® 3R’?5^ <ff{i«n 

I ^si»Pl ( Wilson ) sttar^ ^fesrit'® C?%5 unvcfs^ 

»i^4r^ c^c^ CT, "iit c»fr?r ^9i^5sf«r ^rfir 1%|^ 

siw I "Sii^sT’rfS ai^n^t^rfe 

ir^cii?r ^9it?5i afTO’t c^r^ <4| 

01 , ^C!l!l ai<IJC?"r 1 C»l\fr^®W8l^ « 

^siip ar^t ^Oriii ^c®iT^-^f3p^r 'Sirsofc*! ^tlc^ ^rtc^ 

«lK»lt^-5l3F?l ai«0f^*9:?I ; 

^nn >sit c^, t^\ 3|;ai»rs C^tw ( angle ) 

^fir ^1 f5^ ^f^^ ^?rt 

’I’^c^ «t?!l At f5^ arw^c«r 

to c?<tff i ^f?' 

>.-?itf5c^ f^l ^151 ^tin 

«£tt^C?CT^P^1 r^I cvf^t^l; ^15^ n5tf?C^ ^W- 

«rai >it5 ^sil i w[^c*rw 4rf^®tm 

»i5T5 H«(i^c5iii f5^f5 «flcaf^tci «it5^trif« 1 cap^sf sjtuj 

f^fn* ’ITO ^Tw ^r ^55 ^rc51 ^^S’l 

cai ■n^?I '5t^t?l ««ait*| ’ItQ^l 

C’fsi I '«IC®I^1 '®IN'Q aiC^iai^si^’ <2151151 ^TC15 OT, 
c’jt?r-'v®i’'F ts^ <2ii^3Tc’r «ntc»i oi^ 

c5f’«rt? «itt»iT^-5capii Tfw 

I <stf^ 

CBlJtf^^^ «ltcsitf5« '6 ?litf5»r; cn^w 

«lTf^f ® *^1^ *iriC5F I 

4ii c«fjtf5i?6«tfiroi?i «i(%aic^ 5^11*^51 %«9r« 

di^ f<t"f^; ‘flt 'Q ^ORT 

^ <£m Of^ ^nestf?'® I cai^*ll ^n '8 ^ 

«itt»it^-5aF 1 « omtsii ^<a w 

^m^ ^5^ ^*1'« wjtf®nt»it ^^^ 'SOI ^91 's c«utf«nf»it 





I 

^ I C®IRNJ (Penambra) s?TW I 

fWt^ ^Tei f^tt «iw, "sjc^ ^^urcni <*^1^ 

ca(TOC«Rr f^car!f f^?it ^:^»r ’itar i ct, 

^ «, '95 OT'wf«it ^ ^t^fa V 

'*at^Tii ^ ^ ^ *iw ^^c>i I '|H'9»faT^ ^*r»C9r ait^wa 
¥t« ^c<fia !»»»’? w «f5(^faai «tTca»i 

(Lalande) Carrtf^ca^^l « <At ’TlCf oi^ 

^ ^<rj «r5Ta ^faw*? i arc« «ii^ CTta-’f9w?sf^ «ff%ata <2i<(tR 

^rai a\c^, ’Trtja-sraTBft® ^ *fa^c®asrcai w ^’ifaw^® 

c«fjtf®«rtaTl c*i^9ifca^ >iat^9l fifai a[c^a *f^cwtn wtf^ai 'Sd i *rtl5 ’jjf- 

'«^^a»a!ta ^CTT^-bcapa >raj'n® «iilasf9i ca»f 

>5cflra f^aoH ^^iwa ^%j, tm *tt<a'^ c?"r cH^amaita 

* 

<*tf«^f»r® ’RTc»itv W ^a af^rai^aja*f cwattai ^na ’ac^a cwtta 
—^arf^ apsnva c^^it^i i 

f^i 's ’TfRcaa ^aj «2i^taTacaca ^iifsjjt'® atc^caa ^ar 
oiwatca a^ai ar^sf i atcaa 'Sfata apfaatf^csia ca, ^w- 
ajRi a^a ap?la5 «rfa aica 5?i i 

cifta-^w aacw «rcac^ ^ai atca«? ca, ajc^^ia ^afawca 

atf% afs^ a^ ^tatfacaa ^faai arcar i f%i ^ ataate 
3^c^, caca^ ^ai caai faatca ca, c>Aa-^»iT«fa ajcaja ^afa- 
GfW aa^ffta aa ai i ajctia <jfec?c»ra as^ar^fs-r faf^i atcat ^arf^ca» 
aa i ^ ttca ®tatfacaa caai ata ai i lata 1% ^a a^c^ 
area ? ^atf^'®atf*r a:<j aic^ a^ai cala-awjcata ^ a»ca ^ai afa 
a«J aa, 'stai a^ca ^taiajc^a cafaaoiaffel faf^l «itc»r a^a 
{^a ? ^ aata^tca 'eit^pfa ; ^ai a^ca 

a^ta I 

>»5«t*wa ^^^f^caaca ataf% (wtfasnt^s atapt^ a®ta (Royal 

A8tr9iioini<qj^ Society) af^a^fe® ^.wl^f^^faaffacaa carJtf^ftana »fl%- 
fiRrt!!. (S«viiiaii) ’"aaitaaF • fetaata atcaa ca^a-a^acvi «(f%aa aitajt 

* ^ft^wilaaftfitaCT^ntfaifaiiom caac<aa5tam««tflaica,aiwto^a 
fiaNwtaci‘^rtf^faita a«(jW «(at «re< ajaaa ai^it« I , ' 



f ^«Et^ ^w »rw f?, «tn 

»itcf«i dwti^wi moFfv <fc^«n « t^oi 

^it'R ^1%frc?5? ^1 ^ ’f?rt 

»n, w ^»i9m cwrrf^^fiif^^ «f^tf 'flt 

%r<m af^‘lt«5 aK[i ^T^us fWt»r« 

. fet?i«Tt?r »r(cw cm*t ittm wnt 5pf?rat%»R 
»ucwt ^ :— 

^csw c®7tf®c’<^ ww «itc^ «, ^c^r!i ^F»wuf»r c®t*T f*iffar®’»i*ni 

«n^«(tcsi ^Tfcl i «i*ft^ ??t?n c^ ^- 

cm 1 c®nf®c^®t?»«r fi^r ’»%r- 

fic»R CT «tja nfamc*i ^i*fc§ ^ ^ai 

<rfc® I (Schuster) ^Wf ^^»!a <3tc^ C?^t^atffC»R c^, ^®®- 

"©fn ¥»w ^afa *Tt5, a^na ^a^ fatc^ i ^at fa« *f^ 
^5ita»itc^a w ni?^atc»it^ ^rat®ffC9R f®f2( cwf^rc^ 

>ir.., ib«o, ^8 «s[:^ <2f|anf^i:‘i cnta-a^i®^^ ^^a 

^<n at®i ntaa c?<i1 ata at^, ^nai ca^ aaf»r ^aaca fireat^'l ataaF 

fe®tatf^ (Meteora) <21^^ at^ita aa^d ^t%l ^f®® a^atf^a i ctrf^l 

fetaata attaa f?a aFfaws? ca, fa'sattf^ afa® ^atf^a cata- 
¥awa cata aa c®ta®aia aaar ^ci i 

*a® fa®T>a^ aa «« afatc® ®tatat 
»rfw atai a^ ’rfn ,* wt? ^ata acar 'a’ta 4® 

•rfa® fafa® atafa atai ^atR ® ^c^ia f^a®t a^ 
®fata ’tf^a atai a^ai *if®® a^ai ate® i f®® ca 
c®tara^i® ^af®® aa ? f^at^f^aaa c®(a® <sr®tca ’?taja 4® fa®^- 
a^ a^ atca at atatc® ®tai a^c® ^® a^ai ^®tfa« *if®® a^c® ^ 
at?a®aa oi a®a atai af®® a^ai cata-®ac®a ®ta 
afiift ^taata atiaa '®iRta ®iaa—c^ai a^c® «it^ca ? ^aata atcaa ^a 
®facaa ca fa®at^f^a^ ^®tfa®«fa «ac®atca (directly) iat1|fai 
. at®® aa ai; f®fii acaa c4 ®ta ®®®®f® ®ti:a atatai fa®i>- 
a^ ®fti TC^a ^ ®ca ®tata ®f^® ^at^ffecaa ®c®a . 
(OrMt)‘<a® afa®Wt aa ca, fa®altf®caa ^t^a afa afeai apca 
c^ attw ca^ ^ aa ®tai alcn ^'sat^- 



frotJ? I («! *R 1111 

*rf^if *ftc?n 

<iil *f^c?"f >8 ^n?r ffr» f^re- 

nt® «rrc? i 

f5{^ ^j<5d *if^'® c»Tt?r-^»fw?r 

»i"*itirs? ^fc^ I vflt c^ ’T^’Ftft ^«ti m «[^c^C5, 

^^51 c^t«n ^»i9i ? 

’ICSR a w ^ 'Q (Satui-u) 

di^fojis ^ ^t!rtf%?r ^(8 ^t^iff^fli i ^f<r«it 

cw c’f’tai’t ^ =TC9r f^«f 

^wwc*r ^^ffn'8W *it^i ; '»if^?r 

’of*T ^^ff^'8 'slar C’^C’f <llf^« ^51 «f% BCapiT ^ (cora- 

poiieut parts) @ltf^?ll *fl?|i«1 «ltW ^t* 

f»i'9 *tiv 

« 3^t5Tf^5i ^trj ^1^- ^\fi C8t%^^ aj?F ipr 

fe^t’aicaf^ ^18 ^fg^Ttx®n '-^^n «*f *5w?i«f5i 

^ C6^1 ^5^ I 

(?ft^^’rc'5 ^3ji 'srNfi *1?^^ ^iil «rt^5tf^ i 

<5i^f*f?r «icwi c^itsf ^’tc^ :jf^c^ 

c^t5t'8<ii^ cjfti^itwt^ ?[^c^ s?i I 
^ai »flf’I ’5«yc®r c^ 'Stc'sjc^^ fste? ^1 

^c«r ’msi ^c^r i 5tii«Fi, «tvai, •sfc'sj^ 3i^, 

^UF^, ®^rf^'s ^’ic^ f^ef f'=^8f »if?f^5i5^ ^r3?rt ^TC^ I 

’g^iit? 'st^ f^m j ^ 

^tu>l '2t^R "SI®!? C^ fsi^a 5pfgc« *ltCf ? 

« 

«i®T® c5fitf«^ n*rrc<?r ^«n ^f^srf’r ^?ii *ff^^?r ^'*n i 

efifsi a 'Sin ^8,**» r{r«J^?r ^«rr*^^ \*r«i « 2 ini 

^8 >ri*f '^rtc^, cH^rfim 

«t« ^8 ^T»i »itf^i I ^’rai »2r^j^ tm ‘>itf^ \ 

^c»i ®jk?cH *nrN, fv stf^ 

stn ^*1 i ’^w I ^n 





^1 

c»itc^ f^’Jtt^ =11 =rrist^^^ fir^rTl ^ ^'^fir^ 

TO I ^t^l ^k*rt*r <i?ti:<^r isfTO 

«TO I «rNsrH ^f? ^?n «ic*<wi 

f%f^ ^=rtf«f=F ’Tf^rs «rt^t=i ^*1?! ^i m = 1 ^ 011 % ’if^ 

???r, ^t?rr^ ^ a m 1 

f%ii w^rc^ 3itt^ sitt^jr ®?iv3 ^t^'Q 'ffSsi j '®t5t?r to 
cat^?! Br^f^ ^ CTO C’^Jtr^f Wc<tl ^^51 ^C=F ^ «!» 

CTO «ITO ^t% I 

^ TO’i' ^"sp vfl^? f®!'Q5iT'lt%>i 5ftsi=F *i®=Trc^ 

TOTO «lf^H?( I »fl=l=T ^ 

«(tf»l5l 5?, ^cpf f3[TOt^ *rf^«si?[ ^TO 

ujiP’t a, ^^twl f^iffsfw TO 

^k'sf^pf cf[ <rf%i?r cTO'01^ f3F5i <![tf«FC=i =111 c^ TO?r 

^c=rc"r =i1 ^t^t?r 5C3 ri frinj?) ^-fk^ ^tTOI 

C^’ftf^STOT f Ff!*r^f^C¥ ^1^1 »]C5r ^^51 

t«=r=i f=p 4«!ic^ Rm c^ ’^f=i3ic^?r 

*rf^ = 11 1 c^fisfiT^ ? *rf^!r TOir 

5^?ri ^t?ff?rl ^j ^4^ ^c=r 1 TO>^ 

«r=rfv«i ^f^r® ‘*ftf^c^ 1 

^?i=it?r =Trc^^ TO=i c^, "rf5i?r f^«=rf^f«c=i?r 4 ^ 15*1 >t?TO 

*Jp^ f’lTO ai<l5iv9—^^=1 ^M51 ’!rf?ii1 «ltt=P; 

TOtll TO ^,^=T caf^?r (System) ^®?itfil '•STtffvl 

=pf?rr5 I =rt«fT TOJ?r ’ic^ 

toM to I 

CTO.C=Ft=(=R5 'Q f^=lt^f^^f5l^i»^ =n I?^5tf59r 

TOITO^; ^'s c?<tl f^tro c=i, ^5t?rl ^c<fiir 

TO ciRii*r ^5t?i ?[^TO ^?i cnhr*^^^^ 

TO1 ^tw TOa ’^t=i^ c^ «<rtc^ I 
^wio TO nfsr 'Q f»i'0=rf^f^>Rr prf%r»r=T ^ f^TO 1 
^ TO «t=l^cw TO=rf5^^ ^^TB Bfbl^ CWTtf^?!^ CT,. 

TOTO5 5cap? • TOi^=F wpfS TO=p or^^- 

* aJi'tf»ra f^wtc»i apvB «nPM ^f^niti fw\ Bft=i 1 



8 oo fiwtsn 

»r •m ftaw ^^itfi»f i Ilf* 

*rr« ’^ws? CT, cintf®^«( «t<r a[f c»!t »wi tfSj'® f8pe*^ftf«p« 
wm I »K^ci »t% 

j • * 

5aK^ 

c?^«tf«»r 1>t?rsmr f^»f i >iri« ^ W 

<2r*rniartc*i c’friir-^si’ir ^1 i '«Jf?r onn fitfrfi»r ct 

C*!^ tfJT fw ’fW® 'Stc^ I ’Tf? 

to?r f^vs '5rti <?r wr 

»itai a\ fwa c^sf >rc»«ra!^ 

’Tf’ti ‘fltiR’t '2ff^ CTC¥c« »•• mn ^n 

r!^ (TO C^ *9;^ *9^^ ^ 

* 

'srvf*! ^at« «itre ^f»nii ^^*rhr CTh-^»if 
^ ^ i <£t«rsr®:—oi^ i?^- 

«n *tf«^ C^9I ^CSf *lf^® 59 c^? fV^tVBS— 

^ ^ m ^5?t«Pt9 =!Pt9 5^*1 ^t5t9l 9tC9t 5tC9r 

^*tC9« ^tf»ral *^1 C^ ? >lfC59 9 «*rt«9 ’!C^t9«f«lsr f% 

f^sc ’ttfij 5^1 I 

(TOt) 
^15 TO f94 I 


^ >f<TOir “^99*9 9C9T fwwl «r‘1t'ft*^TO^ TOW TO* 
^*99Tff9 5t9J Watc‘r-j^liis8(«9 TO *91 5^9tfl*r; W»iter-«rlii8Bi59 9|<^- 
*9 *f99t9 *tTO 9tTOfW TO ^ *f^ Sodium Solioyate CW** 
9^9tftF9 ; TOfC*^ 99* ^91 Sodium SaHoylnte *tf99tC*s(; f** 9*** 
*191 9C9 I ^91 Sodium Silicate 9^19 f 

. • ' ^fTOt99" *199 f9Wt 9f9 9t9t^ *tVt9 %^^TO9* 9I9^, 9|* 
t9TO. 9TO9 9m.tOT9 01^ *9 «llTO *9tW TO91 TOt9^iWf*TO- 
TO 9* 9^ i 



•s?r I) 




( I 


Wv5' ^nf^srfcis^ '8rf%W5T ^ ^rtc^^T; fru- 
R«t»iw?r «i?<sic5 «it«f^t»r itar f^c^ ^ifwR 

^ ^1 ^5 vt f%, ^«ItR >RV 

^tcf!! I 's’ttf’T 1?® 

^T%«R «iiw Tf?’?hr *(?W I 'STyf^r® ^ 

4^? ^cii5 >if?[^ f^f»i^ sn «T<t^ ‘£ij?r *f^5, 

ftisiN ^%tc^ I CT ^ «i5«i ’pf^r, ^ * 

csitr*!^’(*rt< ^^tti 

’l'PC»r9^ »lf^ ^ifwcw*! ?^51 TO ; CTO 

cjrtfsw?! ^9t?r c^t*r« c^’tv TO <1^ 

C»t«f»r TOn TO 5pf5, TO ^TO 5» TO’tin^TO '«^C^^I 
rff<r^?r ^TOtos ^"T to TOrw«[i TOrcw*? to wiw 
WTO TO TO^«t I ^fTO*T ^#5 fftro fTO 
TOt« TOl® I TO’f TOfCWf W'®? 

TO-TO^^ ^ ^ • 

TO TO TOc«r TO^TOfl TOfir® fvi i TO TOfira 

oit ^iTO ^rtfro TOR—nTOl^ 


I 




8oi^ 


(Lavoisier) V|tfaf#| l W >118 Kl vipf 

Slifia? fillcvr (Priestley) ^r % t a 

I fsfii vi’a'j ^facsR ca, ^ 

^^»r, *it^w5 i f«f^ *8^ *itc3r *rhr? 

»i^ *rt?rc^ >rri8t« afiial ^ai 

c*rf^ nt^c»R or, ^’ifa'stc^ c^itf^® s^^atc^,— 

^ 5ic^ nfa? « 

I *ltatwa srfar ( liydrarjjyrum ) 

«(f%CeR:5ni 51pr ^cefs? (Oxy«*en ) i ?rf? l>ydrar«ryrum tilt 

atirtft Hg iTt^l 'Q oxygen—O m ^5, '5t^ 

^IKI T%ri:^, ^81 

fsr^<»^ Thil ’inn :— 

2Hg + Og ss: 2ngO. 

’innr ’in? I 

«8t c»itft?> ’in? ?t«:« <3?aJ^ai 

^?an «if%CBf? ?? :— 

2HgO = 2Hg + Og 
• ’ita? vralt^, ’It?!? 

ffirlc»r «flt «rsn ?nfl?i ’i?n<? f^i 4?? t?tc^ 

^<nF ?ffar5 ?? I 

f^t’i ^‘^’it?? 'vai ?ttc^ ’iti?, ^?t?i 

• ’tni c?»j I ’in?-'«i^^ ?^n^s * 21 ^ ’it«?i ?f9, 

^c»it ^f%c«R uia? f5i*^3r ’ita? ’iM 1 viftrcsR ?n^ 

vimi »mn» «tll •8?? «fi®r ?c?. ^C«ft t^tca? ?«fja ^vs 

?tcn CT *itc« ?«i»a arfac^ ?tc?, ^?tcay ^rc^r a^ai ^ ^ca «r9 w»[ 
9n8l?«i»a ^faata ’itcan?i:? ^c«R ?t^??rwa?»r 
«iWtt8l f?PT, ^f%C8r? ’tfaj? af»r arfaai ?ni»® ?tc9 srtrv i 

af»m%9?i ’taWt’iTc? «if9C«R «i9 ^’Tfca ^^’ttf?^ aa 1 c*iTtr- 
^it? amat sma^ «if%rc9?, c’ttiJtfaat?, 'q ciFtfa? ?t?^ 3rai®iaa-?f9?c? 
.4?rtfrasta catfir^ ^^vitfta! ?a • annual c?'9anfta aaa ’itan J^arfa 

#ftata 819 anm ?ti9 ca vrt?l atgi aw ar:a, ^?Tt c’rti?fM?-C9ttafe 1 

* 

ait *t?K(^C9 ^ser affaivit ?a, 9 c’tti^f%l? cfta t t f 



j 085^? ^f%w*f *f«lni m\ i 

fp^K, cnts’f C3Ftf9C<Rr Cl, dl’V t^efCJRf o I 
^ faF^n *ttc? *— 

aKClOs = 2KC1 -f O 3 

ClFfCil^ C^M'’RT5r GFf?It^® I 

ca'twfew ^?ii a «rf^c«fsf ^ 

^d>, ’tf?artc‘i 4rc?il’f ^ «?f%ceR 

T59 5J1I *ftw ^ «i^t5 

f5rfaf<5 «w Wf^t src^itc’f^ «rl%c«r5r ^ fSHN«rfc«» 
c^ sutflrrfsfflf 1 f^raici c’p*? 

«i?i f^?l >itr«r'5 ^ ^«!n? fircat? ’i?t< <>rtc^, 

’Ftsr’*!^ I c’lt^iit’r c3Ftc?i^ ^ 

^tf^ 'fifot’r «i%Bfsr 

I 5iTt^tf^«f tfroit’r 

^ !— 

i 

3 MnOg = MngO^ + O 3 
aat«rtf^ ^owf^ «if%c«R I 

5(C9rijf^^ 3iJt9rtf^Bf 

V<t '«(%c«rJT m 5i^RR[ 5f9f 

*l*r5^»if5c^ ^®i ’^tf^ 08^1 

<jc^'5s ^’itca «r%8f5t 5#® ?f^r® *ft:91 

Bf»i—^^csic5f!T 'Q «rf^cBR ^?i 591 ®Fc»r art® 

fitcflfr 'Q ^f%t«R ftfai 99 1 ^t^tcflfsf H 'Q 

O 9t9l ®r®T HgO TfSl 159 I '®f?^ 4ll9T’r ^?il 

01 ^ ^ ^ :— 

EHgO = 2Hs + O3 

«f9i 9t^cj?tc«r*i I ’ 

9 W «fl^9i»l m*n 9t»lt9f^C9Fir *t9tvr^tW «Tff5TW?l 
9[^ <t?¥l . . . " - 



8«8 


fwR I , 1 

•«f%rc«R *itM sn, cwHi{\ ^*ic55 »w« ^ 

»!t<ii j^itfir?r ^ ^C¥ I »reif^ ^»5» 

^’Prtiw ^*tCTi?!t ^ffirw*! «i*rr»ft i ^i 5 '»»i 

^nr f¥ «n, 

¥fiiw Tf^ ^%\ «rfr^?® I «1li9t»r nt’f’v ‘•v 

«Wir <(t«^ c#»r^ ^tvs. c^?T^ «r^f?r ^rr? 'q 

>ifw*i <[« I c^fl?iT*r B.i uit «iw?i ^ 

BnO Ji'lin ^ I ^ 

^fetc^ ^ 1 »t > 2 ic?itc^ c»iTft« ^t»r ^t?5'9C9rii «(ffft«f5? cTrti 
CTfirtTH *iBr^ BaO/^ *tf%‘i^ ^ I BaOjC?p m 

^C«I Ctfft® Ba0c« *ff5«t« I t^W?r 

oi^sK^r cq^ ^ 8— 

(i^) 2BaO 4 ’ O 3 = 2BaOg 

wfiftW ^sp^f5re«R c<rra?it*r 

»ii?r«pprt^ 

( ^?f) ^BaOj = 2BaO + O3 

C^atW i 

%*rtCT «rj?r ^ifl^rTM ’w^, tcic'® ^«j?r 

I cv’89r >iarat^C5*^ 'src^tm «r?rffw ^itai 1 
'iiff^nps ^t«ic 8 i CT, ^ ’fiJi ’n^cB *itRr, 

W nf^fSTrc*!? 2t»I ^ I “Bliin's Oxygen 

Company”! *ftcar ^’5« «rfC^, 

attest m «rarrc’r ¥!H ^ ^mw! 

^»5f»K«R to to c^rfftB ctoT! crrft^ ^vs 

m’f I w ctoT! ^“pprr^^ maim cnwi «bi, w 

«wHI sTrtrft|tc«»’T ^finit or«!n !fl j 

«l^t*Rr *rw »l!CTTW C^st! 

«ren nr 1 ^*iTcf aRT^r® ^iff»rc«R toi 1 

01 ^ !Jt»l ^F5 *1! •I’FT ^f!C»|5? CT, «*f5^ 

»f!W UtfHc® (acid) !Tf»T «fC! 

^ir^tftc^ «rjm !r^« !i ^ to ^ 1 



^ 'it ’fit?’i? »^tH— 

“Oxygeu* ^ ^ vfirw*! I f^l ?t»!Wf«lW ^WS 

•■»f««R «, 4«n ?rfeiT« «, ^tc>ra cvr« 

^iK\ 35tWw5? sfwv ^^*ftfir5 

ntcfl 5ni *i?R^ ?rr»rfifsi^’f*i m T^m 

^swsf ‘ f%i nitcnfl m cnft«w 

=^c»i*t sn t c«rc^5 «r« ^<t?r ^p( ^«rf«i 

=awi I f%i wtca[f trwc^ «Pffnw*T wt 

cv5i*»i srrc«Rr’rfirs ^ctr^ 

^ ^^?trf-f^ Wif ni^iwi «w« ’ffs’jjl 

«(<f5 ^«r ^rm ^fi«wc«p 

's *i*rT«fc¥ ’vfli ^ I 4^ «r«^ ^rj-pic’v wt*i ^ 

^*T?n at^i I 

*a[C^^ ^ CT ^f%rC«R*^’fN ’W’f ifIPl (gas ) I ^?fa 
^•f «rf I '•w-<p0taFr» *iw; ^ 

m I *?[: '*w^?r c^ ^»r nrc?!*? 

fri ^ ^itp? ^T'sj >8 m «fc?in’r 'Sf’r m\ ^iTCf i ’rr®m 
«?c*w ^ «f5\ irc«r «Ri I «rc»r •pffnc«R 

Vi sn I Vf ^»r ’^csf ^f»rc«r5c >rf%l^ w i 

f^nfsTB c«^c^ «f]^?r f^i«R f5ifn?n <rrc^, «Wt cvi^ 

«Hfr>re«»5('e fswl^ m i cfPi 

tpf f^i ^•ic^ mw sn I oit^mTO * pg ft i wHc^ 
»firt< v?n *itw i ftwn 

«rf««rf^; "stm ^ ^Fnp?sw ^fsirs *it«r sn i 

vm «f» ^stf^ Tr5?r8C»r >rivB 

**fj?r *(fiimci 5rf^ct,Tw*i ’fjt’f ^f5?n fwvtzvi i «i^c«5r 

inw, >JNTw Vi f^i ^4^^ »it^« ^f»fc«f5»t >r^»tff 
iWW«?tW 'SJTI ^1 «nff’TC«f5! m*! 

ai<tti5i ^c?i I c^*? ?« ’itw m i 

C«R^W«« sn ^d?, ^9 Vrt<C9 Wtt TOI VT^ HfilWCl 

^f*iOT CT *rff^ ^nw*i 

5^ ^ CT,^c^ nfv 







^ (Of I 


sni ^r? ^t^sT'acsr *Tt^dt,tw«r 
»Ti ^51 n I c? *nrt< ffs: 

«r«C9i to Tf^t ini ^ ^c»rTv 

TO, c^B? ifts 

^^tc»rt^ ?pni I ^^’sf'9c^ »i^?i 

^r><w »i?»n wt^ ^ I cf[H^ w, 

•flJR * 1 ^’® ^C'SW B|f«l9l I 

^■^f5fc«5^ f^«( ’itw I ’!tTrfi‘i ^»fceft«Rr 

(molecule) ![|fg ^lifapf*!!! (atom) Tf?n «!<(<; O 3 I Og 

’ISICT ’laiW O, ^rtl¥ « 1 <T^ ^^5{ *l?(>ltl^ i?t51 ’fIXs i ^1 

fssift ^’tsi »il'|iR»| «I^C«RC^ 

'SlBffl ( ozone) ^tsr I 
»itr*FW 

^WT ^ 5it*i^ "flwc’jfi?! «rai ^'5^^ <2r^^tef^5 

I (Liebig) .sitfl «{Br*r®tft "Letters 

on Chemistry" atC? ^f??rfC?5T l—“Since the 

discovery of oxygen the civilized works has undergone revolution in 
maimers & customs ... ... The successful pursuit of 

ennnmei'able manufactures and trades, and the separation of the 
metals from their ores stand in the closest connection with this fact. 
It may well he stated that the nuiterinl jirosperity of the world 
* hili increased many times in this period, and that the fortune of 
every individual has been augmented in proportion.” 

«rrf^ toT3 *15 ^us »rsj sf^tcis^r 
’iffT® 'Q srWf^<r c»rfw?r 

9\pf9n ^«r5t»i Tf?? fSi^f’tsT 

I ^<11 »n^il 

ujBt C>J^ iSirsTV '5'*Pff totcf I 

t*5«aRt’sffiratfTORi ^ 

CT »taw BP?f>IC«R <S!tt? C>1^ ’Wl 

4if^ I *!tol 



I 


ffC9R CT, ^ «?tf^ «rff%r5 *ftw, 

^f»iww >pni »it« I 

^ft«l f5fVtt»ir9 »f|’?? ’if^nTtci 

I «rter^t»r «i^»iws( 'srisfct ct ^Ttf^r ’tK 

tmf^'5 ^1 ^<Rr ^i«n w ^^c'sc^. w<fTflTf«Ri. 

f5?5i, f^’{’if»i?i, ^i?f3f, 9rtnjf^^* 

^?lt^ «l^»1CBf!f 5}?r«| ^51 tf\(7fS{ I 

WVf^r ^5lCeF’Fn*T (iujecliou) (infusion) 

'2fc’q«r 5Fgtt?rf'Q 'Bi^inwsT 
C^!? I 'ilC'gs «2f^|if ?ir?[5t:^—Ct® 'Q caitf?® I 

^r«t^ m lETf ® '2rwt«f5ft91 fsrsttn ^f?il m 

c"ftNc®!r c^rtf^ ^f«t^ ff^ m, citf^® ’ffiiy® ^ i r*?^wt- 
^ C"R®tC’f cqtfC’l ’99|?N^, 

C^sn JjaiW C"ftfn® fsifaS® ^Ic® ^ *lt«?T5l C9t% 

>2(1*1 f^’Tc*!^ 3W?f5^ cfTc^r-^^^l ’v?- 

ctitt’f «iff>ii«fw?r ‘ ’Jlt’T mn I CT w 

^<f ^S’rt^fT ^91 ®T^ <2roiiTC’f 

>ri*f f5l't!t59 ?t9tc^ «fs?c® ’lt'891 9t9 I «P^C5!T ’5lf»| >2r'5rfn 9019 
«it®5n Fitc*if5^tr9f ?fc 9, C99'«*f% w, 

15991 'Q 9t9 >2rtr9 9IC^ <2|»rt^ 9>fS91 I «r|3Ft9r 9jf^ 

9|9t9 ^9 «(^C®fC99 «tr® % 99ST 9^91 ' 

9^91 I C3FtC9'r^9^, ^^f9f99l, ^W9^, \5t9tf9<59» cm, 9?^9 ^It- 
f?C® 9r(9 <2lf5 I 3^^9t’r fBrf^<^’W9 'e ?R9tefCTTf®® ’1t9'tf9^ 

9ft% ’l^ f5i9t9t*l 49t f5l9t9C9 '2J'«® 9^919199^ I TO 

f^9i ^9f f9W9 >2(^9^ 959ftC® »ltf9l9r *|f9 W ^ *1t9, •9=5? fsTStCfnr 

919®'8 fawtir® *fl^9f90l9 ^^9 99 1 €9 CT 9irf^ C>tff«t® 

«?^9W9 9t9l f9t9tf9® 9^® *Tf9 { C999 9»&r9t® 
^*(91^9*®^ ?r,f9f9, ^ 9^^N®1, 99(1999 ^®7tff ) 

C9^ C9^ 9Ttf9aiV 9lf^9 99tC9 9ttC9f®IHf9® ^Caf® ^Pl 9t91 «f®f9C®*I 
<2|fH 9F91 9^9 S’lf^ ®»f 9t«9l 9t9 I TOt95T9 ®f99f9 9C^ ’■ITO- 
9Ff^ ®tW ’R»tf9C»rh® ®t9®Tf9C® (C999,^9t9, aFft9l®99, 





8*^ . • 

c3fw^, w: ) 01^ irit»i »t<f5^» v^icirsim; 

onm’^Ff^c^r ^*?cwp«i cat^w ^wm^fan 

c?rf^ ^wi I iii^i*r «wtw '^cs!^ »TO c?rt^ ^ ^ 
TO sil, TO at^ W^ ^ 

«rCTtc^ cn f^^cv?r «imi ^n i 

»• ^ TO f»i»rr^OT >!««itf^TO«! 'Hfv TOrt ^i m n, 

«si^ TOi^fl ^ \ 

^^(^^^ isrfjw 8.,«*. TOt- 

^ 'Q «P|[f5!C«?«l «21CTO Tost ^91 C^»t CfCOI^ 

c?rt^ fw sn^ I ’nwtf^TO^TO^ 'srmn’rs 

TO TO^ ^ cat^ TO a»to «rttat,^'5 tov 

TOt*t5tfir^TO ’^ffNi a^’ffs ^c^^Tfcai 
ai^*t 5?t5rrfa<f ^ai n»wa i ^ We^s 

«8faai «»TO ’frai;»f a»»cwa ^ i ^la 
carq (n««»cent oxyseii) ^ f^faat I at^c^sfa *lTa«ppit- 

TOa» «ITO ^a»T *i?T< afaatc^, ^aTOcaa ^aaTO *{ta^ 
at^c^twsf «iw® aa; tflaia a^c^i ^fawcaa TO 
a^TO; "fi a^ai ^i 'q^ffroa 

«f»r ♦ita f^c’f’t.faai, afa, c^at^, atai aal 

^jtf^ TO I aFjt»ifaata aitacafaata af^a^a- 

^ 

c«ra ’itsaF aa a<tatca ^jaar a’lai ata ^^a? ^facaR 

catiaa ^aaca fro* a^ai atc^ 1 f«raf ata«n 5 af’a^ ^aa igTO«1 
f^i TO aara a^ai aa 1 ntp^ ^t^wa ataR^at^ atai afa^ aF«, 
f^aa^’p, ^'BTtfa araca facaa ^aTO atai to, caaai tata aaa faata^ 
apa TOatcaai aa atc®atwai TO^at a?fcaa 
ff® TOat^ atca to faf^ atttspfwa ataTOttuea lit fataa 
a^aTO I catfeata ataRiatt^ ai atacatcat«fca c^pfaai fata ^ aatc«f ca 
Rlfaca r a TOatTOa ay atai TO, astai aa «aat to aa ^a« 
^ii{if(iiCTO tafar® atai ata, oit «rca TO aifaia altw catf^ TOfa 
,lff ata, atitfafaa. f^aiaai i^ttfr at^ Rf® ^1 aa i ifarfta, 
latwtata tTOfaa aitata TOa TO, R^Piwa tjil® atra, aTO 



I . 8«5» 

^ ^ ^ *ii« I c*i^ <w I%mt8 wjif- 
W ff%f^ ^ ^ tifjfiw Hfv 

fliflW Ww TOR I Cw T^W *wwf 

H’T^I trot^r ^1 ^^f»lOTCTW 

^IIW ’5ft*f ^®PPFi ^’?** ^fffffir WH'Bl JJ<f 

mn '^^ff^RTO?! >«twi ^Vs JRV ^iff<r «iv 

"Ttl^f?^ (Wt« ^Vf I iwffstv »i5twtTOr 

cTO *rf*n ’I’lw ’Tisrts’t ’TOn m «?*l ’?fir«i ^ 
5TC«fT ’firn, c^f«fST TO. OFfiTOR, ^TOtf^, 
GFfRl, TOf^^MCfe® 5r^C5tW*T. HTtf»!f5fiTi? '«fff*t I ^• 

^w?r m at^cl ?^51 *tc^ i f^r^fsrfnnrtfiift^ 
CTf’P ^f3?l ^t^T TO tt»T al^CI 

*\V9 ; TO ««, TO ^»ftv 

^1 TOc< 5i?tTOr ^^9i?np*l 

^Ilfl f^C^FtfS^ m 5!5"TO? 

^f*Rl 1«' <^»II TO ^»I1 

Tlw >!f? ^ ^ I «lt^5 CTO ^ 

^ ^»i*r^ TO’rt f^rro 

fTOfifl «fl5FTO ^TO '&^<r Tmv I 

^TOt®! «rff^, c^csicTOI, cTOt®i ^«Jtf*r ^wi ^51 TO^TOtTO 
^^>ii«R tffwtc’f f*?al>i5 ^91 3[^c^ci51 TO f^TOrs ’wl^ TOT® 
TOifv <itf®cn, '«t«tt?i ^s ^9tfms ®?n 

*itc?r I ^TOT»J f^TOIf? cwm - c^ ®R® mTO TOc?r m 

c9itc®? »f»im ^®ic<fj arcnr f^TO® ®fir- 

TO «rtc»rf5»n 'S *rgt®1 ^froc® l fnvfWI sprc^;“Pablic Library" 
TO® TO«15 *ITi Tow tLcTOf TOL f^rt*t5 ®fWT 

®9i 9^c®c^ I ®wN ^ ®ffTOC5w i«im TO tf ^ 
TOftfiwii «t<r ^ 5im I TO'®*f frotf^pB to ; ®t»nn, 
TOll^^^jlf?? flwti‘<TOw ®wi TO®TO 

TOlft® TO ®® %i ^5t»ni ^t® TO I TOif ®w ®TOv . 
m *i*Tt< wtTOro 1® ^ I -iiTOi 1® H® TO ^iTOrei TO TO 



I mi\ I 

I ^^iwffii^ orc*r?r 2if% ^»!Ttf^- 
’Tf^ I <£% '^fncsRC’^f cr<n ?«*n i 

c^Fswi I ^f5?i c»fr^ *iTcar 

m\ ^ I 

(3R»r:) 
m I 


’m ^nt51 

>atc»if?5t?r c^it^ a «i^5i ^sisffi:*! ’tfs^ 

i'®c^ «itc»it5»i "rft?r c?ii3jtf^^ ^'8^«i c?tc^?i 

«tWt*t ^ 511 ^If^lll C^ W511S ^1 

^!! c^^i cn cirn t?^c^ 

5ntc»if^ftc5F I 

«ii5K5p?r 5ijlC5if35t^ (3it^c^ c?»f 5fff- 

Ats ceil c^5i9i ^5pt*f?r5^ ^^1 j f^« T% 'stt ? sri 'sf^n 

51C51 wc^ ^ 5iTtc®if?iit^ ^ta*l fwt^i ^?it 

*itca c^n c»f'«?i ^ 

^Ri5( -st^i ^C9i cut^rc^ f^«tf^ ^?il ^ I 

ceil ^ftic^i 

orHc^ 5nftc9ir?rai ^ ^c'® nifg i 

«it«f^t»r «ftC5H c^r 5iTfc*ifa?t?i i 

Wf*! WH ’itfac^i ^C5r?r ii i 

W c^ >151^ ain^p^ c^r aijtwf??t?r ^er ^ 

^C9 iflSR 5^C![ I af»r^ mm t^PltC^pfsi’l^’^feiin c^ 

anti»if9it?r ^ ^^51 ^c?i I 

W *1^ •iicsrfwfsic*!^ C5f W C^tC^?! fN ’St^ 

; wt*re >itc«i 511^ I 01^ c«l%?r c^ w 5r«f^ ’nft’rfflin c?(TW ^jfw sv 
.cwi ^ftc^ cw ^^9 «fl^ fNf 

C^^^jfVWWsiTO (?P^•rftm 5»C^(J 



i *f3 *ftr sntwflfrsren 

4Wr ^ f 

(’T) CT w ^u sijttsifiiffhr ^'^«f «itc^ ^t?rtcjRr ^<»r*Rr «rt- 
nftRr «rtc^ ^ i va ^«n 'cfw^ f^fv'® c»itc^'s ^ ’♦fimi 

I "‘5iTtc»if^?it?i ’T?3Fffir5 

f»i I 

(^) ^ ^‘!I1 «i|^ a, aim ft?t «rai C^t^TQ W antPTfjni 

5^11 •at CT ^a? c?iW?r c^Far 

I ^f^BlTf^il aic<ll afimfimtg g)t?l '2l^t?r C^'W 'Sj^TH 

or^ I »at Ctltm Culex) apf^^il i?t?lt 

ai?3Ft^ai^ ^%Vi\ «irH^ I ^f\^\ ^t?(1 Wt^] %.m ftW 

aitSCTif C^t'^'Q l cnHl^ arTm%t3 BT’Rr C^fiW 

W ^ 5»1 I 

t«) aiai^ anartrapfaiat aijtCSTf^Sl Cilt^?! C»ft^«l 5?f9C^ ^ 

^T5t?ii cnt^«i c^ OTr?i aiti^ 

9^ C*ft^*l apf^c^ ait^ I 

(5) ^t^l «ac5ltcapf%a| ajufc^^ ai3tC^fil?I1 C^t% Clt^«fir 

^’|T?i'e «lC5|aF *lf?|a|tccl c^t< *1tc?r I at^cap 

?ltfarc»T «lf^ m C6^t?l uq^ Ktt’r?! a^tapafC*!!! ??f^ 

1 

^c?r I 

(^) 5n«F let^i ciiti:’f?i ^iBf ^ caPH'Q «t^tc<r n^apfai^ 

*itw =311 

^♦IRII^ «*f C?atl C^, arimf^^ltC^ C^TfCaF arfaif- 

?|*l^l CT Cirtar '8?l¥5 =3^5 I «ltaiiI1 arfif c^t=3^ «a^ 

aii=3tcapf»iar f^\7\ ’ftf?! «if® n^car^ «at atc^3r ^ 

fkm ’trr? I 'a^i‘1 cwafi fV ^’itw ^rTariil »a^ 

cap^iai^ a3?*r r® *ltfif I 

«rta|9l caj 9^3^%^ aitsil, CBt^t, STt^n, *W' 

W «3t^ ^tecipi 

carf^^ ^C=3^fel W?r ( ,) ar® I aptc^^r ( Mosquito 

lai-vse) ; BTCail’W af^, '^^Tl ‘4^ »!^ai WC^T C^3rf¥3 ^®»r 5tM* 

W apt^ap aifiift I TO 









mm I 


( Coating ) •H^, ^skfW oi^ WtNwr?t 'tm Wi ti^ 

C?R(^»l ^5ti|?r »WCTr sir Roland & Dr E. S. 

Edie {»t9Cflt«It« »<^t ‘flf® ) »IC^ ^91 *t^ 

CT ^ »• ’IC9I ^ ^ri*? ^c<nr «re[»fCTtt \ 

at 01^ *faWl ^?i« ’vflfll 

fin»ii( c*rf^9!5i ct «t?r ®t^t?r otf® 

am 'st^ I 4it?t?ii cirf^t»i«i« c^iif>i«i t<8c»f5 

c?t*i 01^ CT ’PTO «rc«nr (film) wtn 

<flW Sfl I 51130 i'Vf ( btokfn ) ^ I 5R»[ ^ 

^tPi '•^f’lfli <£1^ »i^fi «rfi5F I a}?ii<te c^f^ri m 

ww? ^’la 5rri*^ TV ^taal ^tci (film) aic»i stfafel *tw 
^ij) # I 01^ 01^91^*1 ^«c9i?r 

^9fRr5it«n tt»i <2itfc»ia ^tai arrwt 

^sc’Ri^’aal ^^rfcva c^i^ ^far^ *ttcasiii ^rWwa 
mH c^ «ic»r ot'o «|5ia ^ca c’latcsi *rt^i at ?feta «p8Ta sit^ i ^ivat 
oiwci C5ft(^5i ftai 5i*raF wm csh ’ll ^pf^l 
I 


^ a^5ia ca ai atc^ia •af’iatfS’^ c’lt'it^a «(faca«R!i 

Surgeon Captain Fredrick F. Macl'abe, M. D. ^C^Ofa 'fl 

^casii ^fsi Messrs Bird and Co. Jute milliia 

w I am a'faiRis'i ca (?aaf»i5i ^asc^ia atai 5j*rv«rtam 
f^nac^tsre atf<ii tufa's ?a*ni oifaafWsi ^5?i ^ca^i 
orfiic® *itca*i I cstata (*ifNta 

’^»il ^ta ^851 CBt^trs's *iflwi aifars *itia*i) wc^ 
aia»^t »i^ ^ al m firal ^Ffaai fasi oiat ^tc>r 

Btfiiai fiR I «if 5 jj^icaa 5ii<n^ an^Ftlaa^ ca win 

^»ni ^naai (film) *0^ c>i^ «FC*r *tt»it^i ^tl^ca i m nt^rv 
atm artn i ^ can artca>a[ ca caFafaa ^»«r atm 
.jrfrw a«a w*ta aca 1 ^atc^ alaa, astai atm aa^rfa 

^ntaja ^»t* ww >ai atai i ^av cw« ^mia a»^ Wfa 
awi 5fm atWcai *tti:a frm cam at^¥ 1 



wpn I , 8VS 

Sir Boliittd Dr. Edie 4 »PK1 ^ 

(Soluble salts) Vm W ¥Fl^fl 

•w^rt ffitnpi*» «t^tW5 ws ?ifw «c«i cnifetfnitf 

{ Potassium Cyimide) C^^ lR»r WWH ^ 

nnw ’l^w wn «W fl I ffl 01^ Poliwsium Cyanide 

^^tcj moL » w:—^ smn^ 

ff5 mc^t nc*! 

cw««i f%»i<r5 ^^^i ^^1 ^t?i Rr^ 

^ CntW (laymen) ▼fJC® OTSII ^tW «« I 

^nn«wn ^ tf»r«f wi orf^iw 

¥firCTi (?5f^i, ^pic¥ ^Bit TO*! 511 1 

«r»il^r^ ^1«wcar, cspiti, mw. ftRi^c?[9 

•'I’itts* ’itRT, c»!i sii »WT?' nw CT ii^’^i mw 

♦IOWA'S ^Rr’n!r *11^ 1 

C^ Potaseinin Cyanide *tCW^ 

^•^J^ITI ^rfw fi|^Rl»l''f»lfN fr?l 

^sf ^111 c^t*i *ifc?n ^?r 

^fir cTfsf'e c^ "JjIv t*5l 

f5i^f5iRi*itf»ife c»it^ »<tit^i1 «i<ttffw fm wc»r '«1%«1 

finn 'SW I Sir Roland a»V Dr. Edi<flr 

THii c^l«w niRr® ^ i 

Itfl Sanilas okol a|^ W>I VKl ^TlRr® *in5 I Iftff 

it!w%n >•,••• ’st^ «re»i ^f9c»f ’w’ww <rRv i 

^TU'e ftai 

Cftsi aa *« I Sanitas itai ^ ^tatl»l ai I f%l 

^5»l" ^ aiDT 5tf^ fw fa I •lal^ 

^ww ^ai orRtr® •inaf i 

f» faataF »ifi ( Chemical salts) ffai ffpaa 
fl fl I Dr. MacCabe fCflfl ac«lf Cf RwtV ^ffa?, Cftfsiff, 

CTt^tf n atf, ^mRiatf «i^f^ »ifa wtai mvr ^at 

fla »n I «af f Ra ffem •w «w atf(Merctu'ic 



I 




sn 




chloride ) ^?{1 vfl^ * 5 ? apT’I'f®! W*f 

«r*lta’f I 

Chloride of lime—Bleachiiiy; powdei—afhll 
^ I (oil of Eucalyptus) 

W (Salts of Iodine) W I «r(* 6 lfj?r 

^Ca*r 

ItfWl !! 

Surgeon Captain MacCahe ^ * 1 ^ «|a{t«l CT, 

chloride of lime Bleaching Powderi£lif Paraffin 

oil ^1 Kerosine oil 5ti 

^f^c<5 Gifu'S CT 

^^t|i ’Tcti ai*r:^3i cf^ «it?r ^ \ %m 

^^'0 CTt^ CT, a(S9 m I 

tm « C^’^eiaitaf C^?l^sf aicij sfl 

’ic^ afif^Fj^r^ mvf\ 'srm ^ i 

MacCabe ^z^^ car f^fir Landsdowneaiar 

C»WC^ ^51 aiH3rr?l ^f?l?tll551 vii^? arc^r^ I 

MacGabe «rff^y® siwf^ Mosquito Larvaccide 

^T^vs ’itfifi 4 cm?r 

fai^f^f’l’ttf^fB^ ‘Sj'^rw m) I 

^ I MacCabe »rtC?[^ 

•oj’fft ^ I f^fif 

electrocution ^f^5tCl551 electric eurrentvil? ’T"Wl 

WV\ 1 f®'*! " A h igh frequency current giving spark 

of four inches discharged in water containing niosquiio-larvee only 
seemed to make them a little bit unsettled. But with a low tension 
current of two hundred and twenty volts some of them at once 
died and others after a few kick lay quite. An examination showed 
that their heads and tails were badly burnt and all these died in 
the night.'' 

f^i «r»wi 5it?m5 ^ «fc»r c^sw 

^ »11 C^t»l «I^C!r «nt sn 1 Chloride of 



I 8 >* ^ 

Lin.e « Paniffiu oil C^t^l'S ’ll ^t^t5 

^sis fisai ’^tn i 

Sui-gMdi Captain MacCabe 5qw»t ^ 05(1 

9\^ »i^ si«i^ ^fqn<® 9|tf^t^ 5,11 ;^|> 3^51] ctrt«fir n^tn 

»l?5rjl ^ Sft I Electrocution 05(1 sjffinil 

C^ C^fl'9 ’iftwi ’Ffirw’l ? *lf|TO ’RfR WM^ 

I 

’ifil 0tff^ ^pfgfll ^’itw ^ ’It?!! *itw 

^«I1 I «[?) 3(tiii ^ 

=^i!l ’Tf^^l MacCabc JltC^C^?! «(fltanr 

c^cH? TO *5? «iti:? ^t^t?l ’rt’F <11^51 

5ftc^i til^ Lilue Stannalis I fsfs? »ll^ 

•s • 

»(f5L^ 5151^ C^«!t?l ^f?!5r “Wtf^i:i5* S’lm 

fif^Ul’i I ‘fl’l '«)f« ^t"r ?f% 

«ftt5V I «fC-3( C^sil =ltf% l5t?I1 «lf5 «ia »|51CT?! ’fC’tJ^ 

3l»f5P »rt^^ ^f?I?i1 or^l ^1 Chloride of 

Lime»ll?l vfl^ >1^51 01% ^t?lt?l Cf\ 

I 

*lfl1 0^t?I *rt^’F ’!tl?1 «!ft:^ I i>>« »ltw Dr. 

Nicbolliih 31t*l’^ (St. Lucia, West Indies) 0’^! 

C51t'«l’I« ’!t?IW\»l •SiCWl*!?! Millions Jit’ll ifl^P 0^t<i W 

?!il^ i ^T ?!1 ’UlCTfl?! WI' 

’lf?l’ltC‘l 5Pl I 'BiPrftffl Indian Muesum djlf 

Asst. Superintendent aifl^ B. L. Chowdburi "rf^?! 

*tf|^1 ^W’l I 'St^t?! ’tft’Vt?! ’paiPF®! Indian Fishes of 

proved utility as Mosquito destroyer stN^ 

«l<IJt^ R. B. Seymour Sewell 

’15«l ®W?l I ’IW »ll^? ^’lt?(t?!l ^ 

WW»lt® I ’iRPtltC’n! ^9! «t?t?ll 

fijg CT Barbadees 0WCH?! Millions^^ ^C?f 

c?tn?i I CT ’w^ 

^•1 '51^tCWf 51t^ ^?n C^—CT’l’T esest^, ' 





I ^Ffinl W 

^ liidiiin Muesam ^C® *tti ^filW 

ff«? ^ ^(tar r ' 

wn m wiMtm® I 


nt% m 'S I 

( <2l^ftf?rr59 *fa I) 

«r<fm isf^ffs? 3?^ w»r i%v\ flftcv; ^ 

^^wrfsT¥ *ff3C*rff«f« 5vtcBp^ «fl?ir’r ■r^rmw «fl3itarw 
^ f«f CVTW ?? 3fl I 1%^ *1^ 

«r»r *frQ5i ^ I ® cm ’rt^rtsn^ Iffw'ft, 

'Q ’Tf^ 8f»r ^ ^ ^1 ?lh BfSTQ 

3^ <rr^c'5 *itcf I 'c^ c*r"r ntftc^a f’fc# 3f»r 

c«ftr«r^ ®f»r ^wt»R *ttc^, 'flt «f»re i 

^ ’prf 4^«p»r<rfirai «W9ft®f*Tntcar 

fw®i 3!mi 

mtwsi ifft I f%i ^cwir c*rt«r «r»it"rt ^ 4® Tt^^ir c^ 

«R ifafli ^tw c3Ft*»'« 4rwt«f*T ^ i #® «rn <rf?rai 
’frwtc< »it«rhr‘t'®» ®® I iitc*? ^artf? c<it® 

®w 01 ^ «f»i 'Sip '« ^® T®; c»si3n »t® c®^ «r»i 
^ Wl® wt^i ^s«1c«J ®T®^® ®ff®^ m ®*Wi ®»to ®lc»r,. 
4nrw 4®r *i®»n # ^®i ®t^ •nr ^® i «r^ ®Tf®’itc« 

®t®!®m® ®t®^ ^® •im c®t« ®[^®i f^»r ®t®; 

»i«l»® ®ffic»r ftw ®»»i •tte®! w I 
. sw sn?t 'fl iw® «r»r i—*^1:?® crcH ^f®¥tt«r sr^r® 's aitc® 
iw- ®pnr®' ®® I ®fitw sript® m ®n® ®i si®ftr® c¥t*n*»r «rt®®iwi 
®#I®11« *icv, «tft® «f® ^*iw « w®»rt®f®w® ^ ®t®t *F^I 
®wi® w® w® c®?rf idlr^ ’tttc«ii.'«>r»r^|fi®npr. 

m ^ ww® ®ni»ii flwcir ®|®tc« >i^«rrc^ ^ ft 



'« TtTT I 8>^ 

TW'e «f»r wr ^*f 1 ’Tff. 

sjip>i'» ^apji ^f?ni ^ i!^w <1twi ^tcift 

S^ft? «F»I ^1 f^C«ft<fs»’ll ^ws 5«^l 

*i^wi ^1 m\r<\^ CT, «nrr *tt^ I 

c^»itcfe sn «nB, ^ c»ft»itt^ f5rt»r ^?i nft«fc»i 

c^’i'Siii’t nfcir ’ll i C¥ff« oiv 

’Ttf^I’F CT, ’TSftf Biw af’f fl«lt^ 

*it« ’ll I anil's cf^1 fts o(, *ir?iar^ BfsT'Q c^si ♦itrar itfwi 

’fife ^ I t?t®5T irwfw (?m^llR:»( sifaiJl 

’ll I ’f!rr^'tc?r ^ ’iiRr ?tf*r'® «ic»i 

»i^n!r ^I’hB^Jil ap^t^rs ^'suti t^?r sv’Tti 

I c*!^8r?> ^wtef^i'S f<ic^«(’i ^fm ®i'«?l «rl^9^ i >PF»r ff*!^ 
^Hriii 

*tfw I m ’I’l^ cift^ ’ll ^9 1 

^C’lU ejsr I—Etui'S 51? 51?^ 'Q C?9i’f <2J1J<lT, 95C*t9a ^*11 

(7I^9i*tl ??C?? «2IT? ?56ai^ >Q ^?®t9 fC*!? w»r 

?9I 9?C?C"r« ^ft?ff? ^C^'Q 5t*l9 «r»lt <2r5f^?l| 

>ir?® 9f?15 ?^C3T lil?? ff?P5 "tf?^ ?lw,'^?t9 

’ITC9I Bf»r ^ ^^fl, 

C9i??l Jif^tfrn^s c^t^mw? ?tf?w ?r?3 ?9i 

Cm»Pt5TW9 5lf^5l Bf9I (TFHHiC’t ?tf^ ?^9l «ltr?9l 

$ 

f?f«fci) m9?n ?f? c9»r ?t^959 «rtc^, c^pfranfc^ ?f?« 

Bf»i ^?rr9 BFc»i 91 ’ll ?9,9f? f*1 «*r ?^9 ?9 4?? nt^?*r 
fe^fl9iC*f <1tll f?91 lt?fl ?tt9r, 

fc’t? Bi»r f?f^ ^*rfw 5,f^ ?91 <21??^: ?f? tH? ?j9f« 
®f9r'2f?lc?9 Mf9C?T ?9, 'St?! ?lc9[ 

?^C»I'8 BPSf ?f9® ^^C'S ?fwi fW? ?5 

^^fl9iC’t ^9^ ’ll ?Tr9^«l t^Tff? 51!?!^? *lf%9l 

BfOT ^f^'S ^C9I ^tl?? C?r^9 15 ’rt9t9*t'M 

?tC¥, ?^ta! «f»l ’I?’!! ?I91 ’ttW I 1^ C?t? ?tr8 

f*ic?i ?t?i 'src'sj^ tt?c^9 ^ » ?5c*r9 

ff^ ?^9151 *1tfj^ iTlf^^'S tfllt^l C?^91 ^t?89FI ^V9t 



0 




8>V 


I 


% c*r«it ft*t9 «RiTsj >•• 

c^*^f*r «f«m 

<rt¥i TO I ^w I ^ 

?[tC9T af»I fC*r ^ 

affsit^^r Wl^NImi ?E^W"r ^1 ai?H f fsiC'St ^’f w 

▼fli I ^ar® <itfir, ^'s^it TO«^, 

fc*t?r ^ ^Rj?^ *l<]^ c*f'6?i 

fc*i?r «R c^ fsr^»r •n^? ’ttsf ^^rfiicsr c^«r ?[t9i i 

*i#5 ^ nw c*m ^<rr5 'f’rri s^ar c^\fk^ 

TO^ ^t:*! ^1^8115 I C9 ’p6*»n fs^^rm 

^t5f8 TO, «iwm c?c*r sr®! wsr ^i^8|5( «tan 

c^farre *(f?r^ sfl i •$ ’Tfns c^f5f^«n 

«rwtws! !rr^ I 

Tt^l 4^ '2tTOia ^5t?rtC8rt55(i '2r^:i!j 

I 

(^) TOtai^r m c^wm .^er <iirt«f ‘iruv, «ii^»« 
to'^to ’Tf^csnj CTfSTi ^^nrfw'5 ?[5 m c»i^ BFSf’itw cto® 

?f*i ntw 5^1 ? c»f5T ® f5f%^*!wir iijjs<i 

•W ^W ^isitfaf f’l'l 

wi ♦rh05i 5»t^i c^ w ’R‘*rc^ •nt^ii’f TOfa(»r 
«r«i w «^c8i ^*1 ’IfK fffcf, c»it «r8r 

TOftw's «'r5i'8?n f^«n «*« ft^i i 

fs|TO ’Itffl’ttf’Tv «i|?5’( ^91 nflf, ft5|f 

tflffB. *H55f^B| c^ aj?|}*| BR ’ftf ^UffCST^ « 

«H9t TO9 cft9 f'StfT® C^tsi'S sfl C^fs? 

^’Itm f'f^n CTOTI 9t«r»It9 «lftf ^tiw—“59*|C?r9 «itf 

ffHf, '5t^»ni"i cfn’t 

«« C^ ^rtftCf9 ’ttf9’lt(^» arff f1 ^’Ifl 

*« C9R. «rfffcf9 "ra^n fi <£Hf« «iii fkz^ f ?9i i 

^ f^atcf cf ’ff9c»i ‘flat ‘fl^^ 

ffctnr WCTF9 faf%fl^ «rff¥c»f ■ratwa flW*i 





^ ^ I 

wI ’^c^n «rc»r5 '*»<tt*T ^*lt- 
«ns? ^ *tirfflf I 01^ p ’^fS's *(?K 5wt?i f»i^M 
«5Hi «rfv 

*t?tflf «2r«fflriit« I ^mtcfir "ffts 's 

fit?*! ^cg I ^*1 ^fi^5 *tirK cggi’i ^*<tgti»! "fltg aw 

^fgc^ ’'itcg, ^ *nrt<'e eg '^gtvTcg gi ^n, ^gfg 

cg^t^'6 tspirtg I g?< «i1^w felVggg* >8 eg, gfg 

Bfc*i ^^'5' ^fggtc*i ^g *igt< gi«i» Trc^rg«n?f»i 

^’iWcgg ^®ig gi gg, ^tgi g^t®! cg^ ggFt< « ^1 fggtggt< 

gg^gi ^gwtf i ^ig-si «fl?iig sfg egg e^fg^gng ^fggs gi gg, ^gi 
ggpi gtgi g^^ie^t^cg g^igi i ^^<gg eggi gfi^i'sci eg, gre^tgg wg- 
*itg fg'stgr «r9«¥g 'q gt^igtfgg'? gig i 

(a) *if?ai»5 m gtg gtrgig fVgi? gfga|'«grg^<^gt^ 

ggrig eg Ogre's cgsfg's gt^g *(gH fggfg^ gt^ i ^gi gtgfgfgcg^g HgO i 
gteer? gg^g gieg eg gfg^ ggtisfg <£iigtgg, gi "fgtg '"gggf^cgg 
g® eg g«;® gt^g ’igK ^tg®^, gg gteg gtgtcgg g«tg 
g|gi gtig i Rg vagig ggi gt^ig gtig eg, wgi aj^jg eg gt® 
c®tgg gfg, ^tgri^ ng^g giigg « ««T'®jfgg* ggtegg ^Fg gfg*j[gin« 
gf® «fgfg® ’igK gte®, ^i^'gg «fig gfw ggtc*(g 'g'stg gtig 

gt^ I fggtig «fg (distilled water) nNIg, C®ggl 

^gti® c®t*rQ®g egHg^gtg ^tcggsit® ®f5i® ^tig gi i 

< 

(«) f® ^gtg wggcg w gi gigfg’t'f w 

fggm ®fggi glc® gm? egt^gtarti^ m ^fg® ®w, cgtg^wti 
g?lfg® gwH gg®«gg‘atgtfggi’F g«Ti g»fgi^ *itfgcgt ®g fggm 
•iTig 1 f^gii’i ^tgtfggi® g^ii g»gi ^ gg^*r gg gi •aag 

gig fggg i «i®aig ggi® gfggi g^ig egt^glgf^l, 
gg?g g^gi gfg i gfg gg g^gtii gfggi gigg gg gi ggr®!^ 
gfg gg ^fg^ gg, gg< cwig cgtg ggtgtgl gi g^apfgg %i gfggrw 
g^ig « g1^ gigti gg gfgi gtfg® g^i^ gteg ggfggi gffgcg, 
gg ffet^gi gtg gjggtg ggi ggig gg< fggtggi gg 
^*\u fgfg^ g^rtgi g^ig^ geg^ gg i ggw ^ gegg gfglg 
fftgg w 1 gigg'ff^ grwegg gggi^i gFtgg gtgtw gft, fgfir» 



I 


(Of ft, »»f mn I 


9 K* 

^ I ff? ^ fl •! frfsfi 5»t^ftf^ 

^fffl ftf^fl »f f< 0f9[ 0»IJ fjfftf f»?1 ffl, ftfl 

f^c»F «fc»rf ojtft? ftc® *itwi oiwc^ ^ 

^fffl ai^C»I friff»f1 *ltw I 

foi fip^f ^tfc^ «rc»i CT •iwK 

ff I Cft’fflwtif fif ’f«ri«f fVetf ftf95i ^»Tfi «r5»i 

*lf^ ♦ItCf I Cft^rftafH »!frf S «fC»Rr 

m^\ w fff cof m *tcf 

^tff1 »J^C^ *ltl?R, 'Stft^ I 

fwwm fitf *|r*fflf cf^ cfw «fc?nr •fl’® <2rtj<fi wff i 
«ff< iffi*l ffW ffisRf cf-re ffifw ?aitf^ *(f?!5^ ff 5^11 ctcTO 
«rftff®i, cf\ cftn <0ft®if «i®t< f^£<5^ ♦itcf *!i I cfff»r fi 

’iHfWI ’ff5C»f «IS1WW ^5^1 f^’ICW? f^c® *rffnti 

♦ItfWi *ltif I 


'®rtt«rt^ I 

(tc»m *rhf I) 

(*i?r) 

ffOWI «ff« ffr® 

f^ffl »r^t« ffl ^ISTST fJfl CftffPI 

Cffififw offfttf, f foi »Wfr 

ftf'Te »iw fTl^Jt'® f f I 

ar^ cf,—^wtcfff •stftf 1 ^tun ^«ltf 

^lls» *lfti«6r vtf ^cf,—^arfsr ^si 9i^, 

frt?r rsffi»t <tKVi ^ f^f ^fffl ■I'eftf «nr cf csii vf^m 
^ «nf ftif »PF»t c^«n cf c^ 

•^*if« ftft^ ^*rff fitMi'h® sfl €fw?, 

f ^ «ff< »wt» *ltCf, fW 'f ^ 



I 


CT ’tfv ««ff^ 

«Wsr ^’^t^’n ^ci ^\\ 

cfaiw^ ^»it^ »w^hi 

«r8ii ffl, w »!w sCt^ttfn'® 'itRT I 5m^'9t»c»i?r 

^firnrs ?[tc^ci :— 

Altiiougli to fill all space fvitli a new iii<>diuiii, whenever auy 
phenoiuenoii is to be explained, is by no means )>hiiosophical, if the 
study of two different branches has independently suggested the 
idea of medium and if the properties which . must be attributed 
to the medium in order to account for electromagnetic phenomena are 
of the same kind as of those which we attribute to the luminiferous 
medium, in order to account for the phenomena of light, the evidence 
for the physical existence of the medium will be considerably streng¬ 
thened. 

<snN ‘2r<rr=t ‘2W cf, 

CT -rfvfl ^<rr?r f% 

<2rw?t c^, 

^VQ »i^ftcf5t CT, 's nfv 

«<iT5 «rtTRK, 'G ct»c« 

’^1 I WS 

itw*i1 f^?r f^ewts 

^ I ’iTO CT »iw 

?l?ltf%»l, ^PftVS ^ *lf^ff?r "Tf^Wl '8 ^?PT f^l 

Thn W ‘fl'tSTG sttti 

irt9i ^faesR or, ci^ 

^ RTwteaRr irf^ »R«tca '« »Rcac^ ^ifastfii^ vi\ 
intar«a»i ^tf^ai^ata ftal 

911^9 Rtfafwit^ «tafafhT at#i cmn 

^ t faftwN v^\ 



I 
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^twi f»i ^ fm 

^C^ani 

CT ^^^9I5P JR^iJ >51^ «l5?rtv 

^tire ’i«T5 f^t ^<i1fn ^^«F- 

«f*j f^fl uBMiR's I ^ f5»i^- 

^jWrr® *itc? 1 oit ^ I ^,— 

•Rprri wwt'9 f^»r*r i 

srif, ^t%^c«r, cw, 

I ’llW^ ^f«?tCt5! CT, llf% I 

a(X»R^ 5Jtf^t?1-?Tl^® ’tirN ^ 1 

*IWT< ’It^C'sfe I (>) ^<«l1?r, (5t) ^»i1^!i, 
(«) ’W (matter) | ^Jtf^9l I 

«f^«1 0t« tf^C»I^ ^1 matter ^ I CT 

*ITl<f, (?l flR 

<71^ fsiW C^t f«R^ ^■^*T-»rfV fVfliW 'e ^fs- 

5tf^^ 'St^l »|at)^ «ltC»lt^ 

I 



I 

Mucor. 

( umbrella ) Mucori«?[ sfil^ srf^ ^ 

%M I c^f! iTJJ 5tff c^U 
<rfi:^, 's^ cirf^ «rt?i "rtn c>i^ ^’isfTir 

«itr<r*i^j r^^t?r | "ftwi nw ’t?r<i:^ ^*r?i <rt^?T «t^fi 

‘irf^tnr ^ t *it3r »i’w ^ 

'£r<rt«i ^wSf i 

m^\ ffT’ft? <(t5*l ^finii «^tl^ I 

’Its CT, C^t^ 511 C^151 «rWW ( Inncor ) I Hfetf ^^>'8 

I (?f^ ^ ( Saprophyte ) I 

^?Jt9 tf«I8 ^f«C5f5 3lt« f^C»r^ ^fsil 5^1 I 

^^5 ffW C¥f5f ’Wl’f? ( or^iinic muttei«i|9 > ^*13^ Cf ^ 3t« I 
c^^3iiit^3 cFr5ii5rt3i nara3R*r 

■rfin*(5rt< ^^3i3t3» 43? 3 ^^ 

5np »np W3 3rf3 fiiHW stflfirc^F 1 ai^ »nF»!? 

■rr^n s^tsr air^f5fr8nit5r ( mycilium ) «IC8T5F 513* ^8t3 

3lt3 HT^t3 srfu ( hypha ) ^^ttr3 ^Cfi «r9r(f ^W3 5Pt3 Cl|ti» 

c«ti» C8t3 ( cell ) I ^IT C3 ’^■ft^ft ’^lirt’f ^tf 8t3t3 sif^f 

<2llfet:*lt»I5Pl ( protoplasm ) Olt *t?tC<f3 ^ I 

^t3t3 f^K 3tc9r, 5i3re[ »fi*r >0 ift«f 3tf I "r1wt«it 

*t?t:«f3 5lt311» ^ { vacuoles ) ^0 ^89|J13 *l?t«f ( oil globules ) 

CT (chlorophyll) ^'jarfCT *19 5|3nrnfeF 

33, ?3[tt8 c5i^ vdrt^f 5rr^i 'ii^TRr ^fer3 3t»rffi3^ 

I ^ ^ c’lW^Ftf f[8f ^vs, ft%8: 3t ^ *rfw 

«3^af f3»i:51l OITO «lt33l t3fCf3 *1^31 f8f HtC^lfWl 

3Pf33 I 

33*1 ^ ^ 3pf ^31 f51W3 53W3irt^ ^♦rC3^ 33» 

’W 3131 «l3t31 f3^3 TO I f31 38^ 3? 33, 85^ ^3f3 3t511 <81333 
3ff 3«3<fe8 33t 013^ apl3 ^31 ^8tC33 fW 33* 3131 *^31 ^f3« 





SK9 I 

I 01^ ^<19 ^<«r ctf»iWi I ctfww? ww» ffrosi- 

f^rtl^ (tronidaiiginm ) SRV i ^ Htthf WtC^, 

CMW^tfl ^f^TOsif^riN ( gonidangiam ) ^ I C<rf*rt^?r 

^ f Gonidia ) Irlflll *IW 01^ 

:^»Jt^T? ^<"r Ore?ltl»J?r ( partition wallill? ) fl?l1 fs»!s»2rcij»r 

f^'5^ »lt9, ( umbrella? ) Sif? ^iW? <rl?1 

TO I «rrC5p ^?t?f ^t»l Ti%V\ 

?t? 'Q Cir'e?1»l ttlis (calcium oxalate) 

?T?i I ^ijs* 1^ c^rr^iw^ «i?*r «Ptf5?i m cw^ cit^ 

( Gonidia ) ?[? I *i|^ ^ ( Gonidia ) ®t? «rW? ?f?«| 

TO (rnyciliuin ) ?t? I 

• W9lt®t^ ^ ^94® «rt®f9PF 

W«19 3J^?1 5«, 'Q t? ?t9l 

^ I ^ *rf^, ^c?? «rc<rT^ i ?«r5T aif5i 

»W TStiT ®t9 nt<ri (l»yi)ba ) .I1®&1 »fT’«lt9 ^arsfl’T 

9? ^<i5i »a®af ^ ^?rfw!i f’lsic’i 

C^t®t9 { zygospore ) I ^Iff? 

^]W «)tt® I 9lf5C?? ^t^?i:«t? ( exospore ) a|?t 

fS'BRI? TO?i;*l9 ( endospore ) I il|t 

5t9>l I aitn ?f??1 ifit C^»lt®t9 *IWW^ «tC? 

<rtC® I 5? I ?TfTO? ( exospore ) 

?Ftf591 ?T? f^TO? «rN?1 ( endospore j >!?* ( byplia) 

^fit-shs 99 TO ?9»l?'«n9f ^tWl fl?l ft^n 9tf?9tt9 *IC® I 

UJ^3K*I ®r5t? 99^ «15t? 9^91 I 

nf^ it^t9 *at c^ ’tf'n • <si»rt9i cto ^sprtfl 

(Tonic Solution) TOI 99. ^t9l 9tC9T ^9t9 TOT Clt^ C^ 

C®t9 ( cell ) 99 I C®l9«fil? 919T ®9sps CTt^l Cf^fT*! 

»fl9t ^*IUS* «Wlt9 t91 9^t® T551 "1191 «21»tt91 9f9^ 99» 
«lt9^ Or9l 9t9 C9, C®t9'«f^9 OT'S?!®! 99* 99 I ^91 9^ 
^S( nt^l ^^*19 99 91 1 C®9IV 9C®9 ®t9 

99n«f9 ^ 9^ 91W I ^fiK99 «r99t9 9t9 ^991 

(Torula conditiop) I 
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8 U 

U9-CTF1 ^ ’ftfWKlife history) 

•i^?iT^ f^ffit^r j ^a*vcl cw<n ^f’Tc^ 

^W3 «rws ?Ff^!ii «rTC’?t »ift»!Tfii^ ifsi 

<rT« sil c?i I ^?t!r tfc^r ^it^f^itir 
^tc^ I 'Bit^t5 «<®t5 Wt^l "f® '0 

I ’Bitapsirt ’?«t5[’?*«fir ’?’v?itfif ^'s ^c«nr 

irii‘1 ^u I «itsitcw?r ^t^i fN 

C»l^ Ji?pq *rr^^l5? ^fa^il C«f9 ! ^fuff's 5f®l 

( mucor ) «it;;Uir?l ^ll® s^l l ^t?t?[ ‘St^ltsi ^t1f*l 

fsitlfs^ I ^fl5 

or? I ( dead organic matter? ) «ff%?t 

c’l’l ^irt*»fw ^^) ^?1 or? I 'Stylos 

?rf??*| ( carbon dioxide ) '8 »llC?tf^1 ( Ammonia ) ’JJS' tj? I 

s^r^i '0 ^^1^? «r%i ^ 

(nmcor ) ?t^?9i^C^, ^?r?C^ g®?t?t Wt’lt? ^ TO I ?ff 

m^t? (mucoiifl?) ^8f5r 4^t^?i ?t^®, ®t?i 

s(c®, c?t??? TO^sc^f-r «itapt^ 

«r5ii?» 5^?i ?tl.'®i f?w or 

TO?*I ( carbon dioxide (raa ) ?? ; TOl *11^ 

*tai?t?^ W ?lf«? ’it?t5i fsiotfa® i<i?t c»it »W9r 
a’tc'®? ^5?2rTO >itf?5 ?^?i ««rtc^ I 





cm I 

(I) 

. I 

C^!! fCV?! ?5 ^ 

«W ^tC'S ^^*1 ate-*!?! ^9 I ^0r®t ??TiI1 ^f^51 ?«I 

’i?tia(^^ ’tm I ?ic«^ »!t5m ^?ni 

^ ’Rl «I<f<^ «ity^«5Ff«l^ I f^5f«if^ ^CIJ 

^“151^5 I '«llf<J^ttStl *3(c^ 'BITSIII 

»riff?Iit^ I f«P^ ^H^-SF*! 5 '«ltf^?}C?l^ >IC?? ’Tf.sp 

I C’JstsT 

CiatC^ 'ItHf I ^H1 ^?I1 

^ •il’l^i’l «r(^tc?5 ^Sll ^'Ic^ « 'sitJifil >t<6f«i^ C^tC^S 

^?it^?f«i I 

c?iNft8ftl<8f^ c»f f55^c?i ^ft^'fi ^?ri f<c^g ^jt’ft? i ^?f*i 

'®t?t?ii 1*1^ (?i ’it<iT3i«i m?u>if cw^i ’fW 

Sn I 31^5—^ «f[^ »|tf^ ?llf!fC5I 45^ %T^ 51^ I 

^1 CT«fi m c^'®m3 3ic«(T 

. !if^5tc5 1 5ji:«r ^t^Tc^fg *r25 ua^ccsi 

«it5(ic??i 3ii^j c»fr*)5fcf^ I ‘fl’fti c*i!^frT^it?r 

♦lfisait«i Jtlgc^ C'-.I*! 59 >i5fi:*l'l ®lf«®ll '«>iU5i I -giW 2in *1?3t- 

f<(^ ^0 ^?C®1 m CfNc'vS 59 I '®C9 ^t?fC?J 

\% &lf9 *9lf« «ltc^ I mt® C’lt^ *rHI9 ■fStJC^T^ >ilfr?"f« 

*91 «itffs 'Q ^ffs f^a I«8 I t51C5f?l «lfWT ^tJ: 

^TC«I 9t*l »ftw I 

«K^9 <219^^95 I WTCa 'g;?>?C«I9 ^5f9l 
«i»it«it9*i ^9i*il^“1 (<.^*» «ic« s) ^c?*r c9 ^t?tai 
■«»lt9 ^’lT<ff«l*l 9Jt^J 9ff9C5 ) I ^if® Wt«F t5t91 »|9W 

ivm f% *itf^« **tc?r I «f1^iafi ^?tc?5 



*r?t^ I toxin dm 'smvn ^ to i 

«w?f ’if?® »itf»ifai^ ^ cfp{ ''ref? 

«r1f^^ CTO CTO (tissue) wn ^fsm 

*lf«^ I 

TOm f^r«a «^lc?[?r <?fIH ^hi, 

pt^r K'n] I Lofk-Jjiw) <2i^f'$ c^iTc^?! ^t?r I Tm <2r«*f 
^fiiin ■q’T-s, ^c?r i 

’IC'^r 'Q ’SI1»| Slt^'tc^ ( Diptheria ) Wt^ 

^t!f*l « ^?n fOs TO ^5151 Bftfs^TO ^ TOt* 

c*r? «it«FN TO*®^ I »it«itir‘f^: ^TOI 'STTO TOf^ 

• 

f^f*fl ^|91 lirTc^i 5[c«iT c’tN, 

cnt^i'Q ^^1, c^itsfi«51^1 ^tsrfctr^r c^TO C9rf9f,^«^8f5r 

^3 51^ -^Tibt^r I ?5tcTT^ c«iaf «rtci 51 »i^^: cn^ c9r«F 

%m\ w^'t’iHicTO ^^tc*r3 's TOc*i?r 

^«11 ^911 I 


C^ C^tsf ^1 ^itJaFSlI ^C? 'S ’ 

cif^ iti-T5 TO*i ^cf I ^'5?itt c?^l ’rftcTO c^i 

^1 'S a(5TO «ic«f7 C^ '0 «ft^^ fs ’IM 

^t5tc^ **rtw I fy '®rt’itctr!r nf^'^w 'q 

'BtTOI TO*! ^vs 1 c?^i c^ TO^I 

«r«j^ ^T5tw7r TOmc^t ^ TOi TOtm 

TOtcTfTi ^c?? v^) TOfwtf citFif? ^TO «m 

la^fs ^U\ ^ «ttc^ 's d(% ^ ^x:^ ^TOI 

6i?*i ^ I ‘«^ ’PW'sf^ w»7 sfl 

TOt»I C»I ftait5!^‘l ^V\t «2IT« ^ W TO 'Q *rrtOT| 
TOim orw «fC^ X4i^ TOtf^nc^ TOP?*! TO I ^m\ >11^ « «fW 



I 


(09 9 ^, \ 




^»n ^^910? C9 919^9191 C?C9 <StC9"r »lT® 9fRr I 

*t^:?9 '57951 aiW CW91 9t^W C9 ^t9l91 9«t1 9li5 ^9|R 

^991 9tf^r5 *ltC9 'Q 9t![99 ^itsrtCWS C99 51C9I 'StC^I 9FC9'« 
51t*ltf99 C9tC9r9 ^t9*l ^9l*t 99 I ^19191 C?9 SJ19J <2tC9*f 95fa9l «lt9l9j 
*rl9.'e ®^’IC9 9?n ff9 9FC9l BfCai9 »ir9® »fll9i’f ®tW ®t9t9l 

^tt99 C99 9t9T ««»( »J9t9 »i9W *fftR9 »!t9tSi 9TC99 »ir9® 

C919 ‘2IC99r 99 I 

9st9tai ^ aitarla ^T9ta ♦it’lata ’la a?n ^ oca i fafaa ^’itca 

991 f9®^ 99 ^9ai 

99 1 ®t9tal ^tata aaa *(5*1 ^ »ii99ic*( 

^ca I 9t9ta9®5 acai ®t9tai 9t9i f9®v 

9?®at? ^919^c®^ ^ai ata ca o® ^5 ®f9tai a^iffai asfaai ^a?caj 
♦tfal® 99 'Q *?l5 ®t9tai asiaj^ta^ 991 0 * 19*1 M 9*^1 ^ita 
9 ^t® ^ 99 , a*^ *ica 9 ^:® 'q a^i *ica sta^ 9^c® 

99 ««fl^9ic*f a^ *rca >2119 Tflia mv afaa® 991 *99t«2tt9 
aifaona aaa aac9^ catc® caia ’vca 1 t5 «ica®^fa 
*9^ aca aa’ta acai <21109 o»ca 'q na^taco* nil •< 'q o*ca 1 ^®at? 
afa aao atro*c® ®l9tfaat® ^ificata si 9*91 a fa ® oif® «i?[ oata ^a?ar 
^ota? tfl^fai® 9^91 cataco ^ao o'??:® '^aa®a area afaol^® o»ta >8 
aaa^ ^ia aai aaa o»fa9i caa 1 ca\®tai oa®: 'oitafcaa caca ®t9tcaa 
oataotal nsp^ ®t9lat'Q ^?fi® afa«la ofaai aaa^ ^atfaaca 

fa:rOa o^ca 1 f® ^atca oo^a o*tOj 99 ®f9i ata ofaa 1 
9 ^ o?aff% 0*91 459 ^ata fa^a ^aia&f ca ®t9tai f®a (Spore) fea- 
atfa® o*ca 1 < 0 ^ fsa^fa aaa ^®a o^l^tvaca afaafa® 99 ® ^arf? 
aica at9taj o»ia ^ 9^c® at^c9 ca 'aa aaiaa acai ^aai ^a«aj 
a^*i® 99 1 oia? ataicaa 0*01 oai 9^9tC9 ®t9fcaa otcaari ^atal 
aaa o«fao» afaatii o^a ifk ’oca 1 o»®o*®fa oleitl «rfc9 otofai f®at- 
0 ^®^ o?a^Oi ^ta I ^9tcaa azalea «iio* <21019 orf^ia a® 
a^ afai «iio»ai aito 1 ®l9icaa ^ 91^1 ^taa «iaoi otiws arata 
a® cola 99 1 cataftarrif^ ^9 o>ll® «rfc9 1 ^oiai 09 ^aita al^coa 
■f^n ® fa^aa atoiai 0 ca 1 ^aicwa acoj •flocac*! lermeot atca 
atlfl®i 



I 

■ 'Q *lf?t«§c? <^1 '0 j^aptw c?rtrM?r 

*if^?i I aimn ai^jw ^^^ '« cwf^c^ cirf^rs 

4^ »naptsi^ 'rnSRI 

^?n 5^11 ^ci I '8C’? ’Tf^^ff*? ^Xi9[ f^?iic<i «ii^ ^itf<f«f5r 

^ ♦ifirat‘1 nt'sn «rpi?n »if«f« 

I 

^1 ^1 cut^ ^rtrorij ^fv munX 

«9It»l *^?l^t9l »(C<(T v!|^ «lf5 wtt^ 

'Q \vi *tf®^ I c?tc^« «i"rt 

«R^9 41 «tm «ll »l^C¥ «ltaF*lt1 'S »i'V1 

I J5^»i ^ «rtc^ 'Q «t^ fRC«fC’i» i 

«^f5 «lll ?^?I1 m 'Q ’fil 

I oit% ^ I tin ^1 ^nft® tn's 

t?f nt t^9i nwi ^K« “tm” ntct, >0 «ft"l ^sjfnnf nini «n?®t 
1 cftit?r «il3pnn fniercn* ^®Pi n^cn «rtnifttc^ c^tn 
c^H fn^cn ntn^in^l ^ntn t?i 'atti ««tn^i 4t!i ctftn 1 4t 

catctf «it3Fr^ njf^5 m ^anft « n’pn ^n^\ «fnHw c<it« ^w 
«tt flmi<8fn n’Ft «fnttw n?t fftf 1 

c?ti nT5 4^ «itn^ ntf cffis ef9i ®tn 1 nj^^tcatncnt^ ttw 1 
cnt ^c?i?i «fn 4|iiin «tcn titn (4n? 'SJtit ctti nts cn cntw 
«tcta '« ^t?it "tyntnn m ^ffiii« ’335Cii?f «rn nt^?f 

«i9 tit5c*i nitti?j cn^ c«i^^Tf*r to \ «rni arrtn ntt*it^l 
tf I nn c«(\« mn ntci ntnfln 

TOn» nn? «nt?r nt« * 1 ^ 41*1 *\m\ 1 4n^ 

«tct<r ^t!i«i nfiit® Bft njn^tf ^f^iw 4t '^nn aft ^tsi 
^m*i nrw ni 1 nfiitii »n ns^ttoii njnti ctti m 
a ^ctiiT^ ^fn«i ^t?i I ctti nrtCTO cn «« nj^tfw 
nin<(fn'5i ^ wtt ¥fwct ^cnsts n^ atcta tic's f^ffs 

nrsfi nt^cs met 1 4ti net ^fnti «itts ettett tm ♦ftn 1 
4^^ «tt«fns vir«fs TO tft^l '« fnvjs TO TO nfsttt nfttIt 
«w njtftf t»ftcn ^ nteti '© t^ni ^tl^s tt t ^ttetf 



< 

(typhoid lever ) ( DiuiThoea ) 

( Dysentery ) I 

cHif <11^ WtC’f!! «I»P5^ I 

Tetauua 0r8C«T *IW*I'6 ftfK ^t?I I ^^15 

’iI’iT^r ^5ci «!^ ?PC?( I ^t3pm ?^C9i dit at’r 

*ic^ 's at’f^ ^11*11 OTN *ifa?n ct? vw\ ^c?i i 

dit (arfC’f?! fliJt‘1’1‘1 ®t?I I ^^51 «rtc^ >8 

1 m ^HsiTc*! -^n «itf^si'Q ^«r^i c’lt-rfsit? 
sjjsitfir >it§lc^ «if«(^ ’ttfii’ftci fwm 'Q 

'Q «ITO ^t3ps|*l I f*lf4^ artSl 

^*|s^ 'e^ 5^51 ^«lt5 ^ifiiei^ 55 5[t^tC»l ^f^5l 5T5 'Q >IC^ »lC5f uj^ ^teft^ 
f^«fsi'Q 35^51 'Q «ft5 "(5^5 ^11^*15 ^IC’I^ 

I ^5151 mm «rf3pai«| 5PC5 I 5tc^ 

5511^1 NQ ^f^51 C'SfCai ?5 ^Itfl C»jt 

»ltf^ ^5 'Q #51 mm 55 I ftcs? »15'® 

4t«rri^f»r »155 '2lt«l 55 'S eq^ <£r5»t5 f55 (Toxin) 5PC5 t <k 
f55 'Q ^<15 f^5t5H' 5^51 5??lvl5 05^1 ^^*15 ^C5 I 

CgtC’t ^ 4lt^^tC5I f5« 5t5l 5^051 f%l 

»R5 f5Cn5 ^sr 55 =11 I 

^15^&I f55C5 f555*l C551 5t5 C5 f*1?r fairy's 

‘»lt55t*1^1 ^fiim di^ C5tC’f5 5'tC® filCerW 5t5l 

5t5 8— 

, >5 I C5»tsi 511 C^ifsi »2f5>TC5 «ft5«ti11 f5fah5 

ar(&l5 5l?C5t^’r «ltf5lC« <1tC5 1 ^«5t« •»?« ft'^l ^1^^ 5i?i | 

^ 55 1 . ♦If5?l5 5l5t« 55#5T ^15*1 ^ ^aft^ 

aTfaFt^5^W'Q *rf5®f5 ^f55t5 5»ft®r ^5t5nf55l W1 9fr55l 5t5 I 
«f»I ^ «inf^C^ 5tf5'l^ 5»51 51(5*1 C5Ft*1 flaftl’E?(f5^ 

5ir5FC^ 'ItW 5111 ^55il*I C5\5 5^5(5 *IC5 *lf5®t5 ^(#9155 Ojfil^ 

i* 

f«(t^« «»1 fn5i 5Fr551 ^t5l «<1t^5l ^tf55l 5(51 | 

^'^1 ^jlNlCarc*! ^»I1 ^51 «il5'j5{91 91(5(^51 CiR.I 

5^C9l ’^CSIW ^5ft5F(5 5(f55l 5tC5^ I C^t*! 5(5^ 5^ 



^ ^ »It’tt*i,'8 ailSlf ^*15 ’Tl»R I C^ 
^lf5?l1 *RI «rc5?C¥ ^?I1 CfST «(<r^ ’IW® ' 9 ^ 

^tf? sifttst I >2i<!tt^f^ ^tiri ^ftfi 

CT «i ^fgii «jts?i ?a i 

8< 1 ’tfacHia a^aj <ii^ « ^1, atf« ^a vfa »iat- 

^ c«pf^®T catc’ta «rc«^a^ f^atas^ aa • 

fe»(cat^ ^a?r^*? ^fac^f cara»f a aa^l^caa >8 sitafaiai 

cat^ s ^aita m^sai ata src? i afai (?fi' 51 , a«i 
caff 3[t:®'8 ra?f« ’it'Qai ata i casf^i ^^irfa a^csi's aa^ii 
aiaata apai ^f5% s?ta i a^^Fa ac^fa^ ^ '-S'^apa ^aa 

Bf®! ar?>f atfa?!:^ atfasc's aj^ai fai a^ai ^at^ai ^(%i atai i 
aajfc^ ®flai ; 2 jc^]as^ cata ^ «i5®a ca a? fa^v a^ai faatce i 
' 5 ®at? ac^ f=^*6at faif ^g;ta w^r a@® a^atc^ i a5 atat 
ca^ asfaai ca'I 'sjia^va ay atai cafaca cafac^ ’it'eai ata «ia<yi 
ateriai «Tfac®cy i '^^at? a^ cat^ =?) ^ffiz^ ^ 

^ai aa i tai «icaas asf^ ^itapaa a^ta i ’s^at? >2r®ja 
a^ra 'Q atcar afayfa yea tf® atf«ai a,^ cat'sai ^® ^atc® aiica 
®t®i at^a» ®tai aa a^a'Q «icaa» ®ta atcy i 

^acat^ cata 'q ®tata faaaa ati yfaca c?ai ata ca afayta afaB5a®t^ 
cataalBftia ^itapaa a^c® ay'l yfaata ^aata ^ata i 

caa ca ®^aa ajifa ®tai «itata-^y-afa®i a®cat ^aa®. 
Bubonic plague ^Ttc^a • yf®aa a^^aa *3[e56 afaaa®i 'q aNy yta^f® 
^ata «it3Faca ^^^fa® a’latcy i aaaf aas? aifs^ catcaa «itaRCl 

Bjytca ata aafa® atatcy i tata aty^aa's «fr®aa at«atf®y \ «?f® 
«iaatcaa acaj^ ^lapi® aifs® ^laea af®® aa i 4^ cata aac® 
aai caaj aty»rT atjs ata*! aaca^ «ra faya •at catcaa >2rff5a faaa at® 
«rfeya i *at cata ^atcataj i ®ta «iaitaa atara tata aaci wa 
«itcat5ai afaai tata faatacaa feata fya afaea's tai aatai aa« 2 r? aca i 
B^aai «at catcaa a*{ai at afaai cata • 2 ff®eanaa ^ata fa ®tai 
Brtatta I atapf^ aif^ca 5rt*%ca ‘'^atfaal" afN atai i cata- 
yra ate® ^a® ajf^ ®aai ayea fa| aacaa art*^ ®tatfati 
aftai atai ^raiaw ^faaaaia a?ata aai ^f^atal «ifaaM 





frotSI I 
CT an^?r 

^p[ c^f c9ttir ^tapf® w <1C5 »rf?«l ?f^»i «lTf® 

^*i?i ^51 ut*JW?i TO I ^H^ 

cn^ ^<f5! T® to 01^ ^ ®® 5rf^ I ^snfT®! 

f5;^«fjf*ltf»i5| (2r<(t®« ^9*1 I «ft9 nf«^ 

^91 I ^*119 «l9»rft® 9^9t9 Cfl’T 9^^ totCl I 

fi ^91 9t91 9Tf^ f9^ '« ’rf»l® 9^91 ^ I ^91 

Leprosy >(?aFtf9® 99 ®f9l »I9I^9fC*T «rf9l 91 9lf®C9'« f9C"r9C«9 
^to® C9 9Tf^9 'fl9!3[ 9t9 *f9Jt9 999? ?9t9 <21919 

fe*lt9 I lT9C’1t9sT9" 9l9t® vfl^ C9l9 9?3Flf9® 99 I 9®9t? 49119® C?9l 
9t^C®l^ C9 991® 9f9B5*®tt C9t9 f99T9t«t9 ^9t9 I 

• 4®^ 9<3Fl9® 9Jtf9 I 9*r9 4®9t9 '«lt9^ 9tC9 '*99 

Smallpox 9t?9tf®® 9’|9l I 4*? C9tC99 9’1®1^18r9 4® 

9lf^9 ®t3|!t^ ^ 9?C® ®® ^ 9Tf^C® ^t3R*l ®C9 I C9t%9 9r9® 9t9, 
C91% 9f9i:99 *(f99T!J ® C9t% 9tcar ^9f9i 9f®®t9«l 4^ C9t9 9*aFlto 
®C9 I '9tapt® 9jr9?, ^9®t?"1 C®rai^ 9f99l 9t9 I ®99 «l® 2(^9119 
f9®9 99 I ®95J® 9^ V'ftf? ^tol® 9^ 9^91 9t9 I TOtC99 C9t9 9H 
91% 4^ C9TC9 ®t9®9f9® 99 I ®t9 C9^tC9T9 f999 4^ ^9t9 <2fr^f99t- 
0*19 ^’119 9^9105 I 

11191 4^ ^91099 9t9 “^®1” C9®91 I 5l®1 9119 9C9® ’909 f®9 

Vaccination to v£l?j5t?j «tc99 9155*91 9?C® TOl 9®1 ®f9C® 9l9l 9l9 I 
*IC9t 9191C99 L919® 5l®l9 <21999 f99 f®l 909® 999 ®l9lC® «?19099 9lft 
9^® I 99?9J ^9 9191 4^ &1®1 C?®91 9^® I f®l 499 9lt9tol09 C9t <2191 
9f9® 9^1 091^9 5t®1. 9^9lC9 I ^910® ®9® 99 ® 9?l9C99 

9l9®t® 99 I CltflBr-&1®1 <2t5f9® 9^91 9909^9 <2lr®T9 ®C9®1t09 ®to 

tolt9l 

ervtn ^ «l9CTir «ft®i^ C9l9fNl«lJ C99 9091 to9 ^99199 ®on 
?9t» TO C9t to’9to9ti5t9 4®f4® 9to TOtCWI 

91®to® TO**i*l ®to f90®® ®f991 C®C9 I !®9n8 9J9 9to5 ®C9 f 

fito at®^ 91991 «f®r?i 910® ®iaR*i TO I *i#hn irm own 
9|1 C9 9t®T1 f9099 9l9t9f9® (Chemicnlg) TO ® 9t9lto (Pbygiologica^ 
2 f®01f9® {antitoxin ) 99011. 4^ '2lf®0*tl9®®f9 ®l9t019 HlflOl <flfll 



^^51 ^aR«l ^Rr, nf^^sT «(tartfvc^?r ^’vi i 

f^’5[*«2if^:Ht<i’¥ c?^ 51 w «if^l^gt5T!r 5^t5r 5t^l »f'ei1i 

^f?r5 c^i’t fteff'it ®rliii arc^ 5 |c<[t 

Stf^tSl ( Culture m«?(liun») vfgciS f?C^ ^ I <?f^ ’^^’1*1 C»I5rtC3f 

catC’fiT 5FC?r I CT c?iti:% ^ ct’I f5ff^ ftaftt,^f«!C^ ^t^fir ^ 
( vaccine lyn.i>li ) | ifl*! W*! ^?1 ^ ^ 

c?'Q9i i <s}<rs(^! 

t5 ’It’it?' ^1 ’ll^f «lt?t C5H ^"hw 5tl I 

'sff® '^tc^iT c?'Q?l '0 *lc!r e >• 

^<^5i!r 51^1 m i «ii^^ cgtc’fir 

>15^151 ^t3?1 ^13R«I ^1 ^ ®it- 

<ft?[‘i 5111 5i^C5|^i^ mfil ^ 

Jfi^af 12165151 5?i ^vtt?( 5|rgl I 

Dirt'S €t^*| ^Itf«f I »il^ 1^^] 

Consumption «ltS|UW? tl’l ^C*!! SfC<(J ^ ^ 'Q *<1*1 ^faRl 

I »ltW 51C5f ‘il^ ; *f:if ^HtST C»lt^l?F'Q «lt3p51«I I 

<a[C^6t'S5 C*r ^tl51 feiPPH ^«rt5 ^?^ 5l?3Ffsr^^1 5^PT, 

c^t5i ^ft5i 5^c»r ^^51 -^M- 

fWC’T^ <211^1^ ^fsi ^tC51 c^lff '2l5!tf!l'® 'S 

TO =11 cell m] I 

nf?C66? npB C*f<ri W TO?(1 TOtm 

f^?tC5, "T^W, v|f5«rfC5T, ^Jt?ltt5f \8 \5t^ 

^^C5i «il5(tf?t’i?i c^NH’in ^f5i?il ^1?i I 51511^151*1 *ifii^J( '0 *ifii^t!r «lt^c»r 
C3t’11aF*ll‘lil «1tl^ 5^11 «it?'0 ^«n C^ TO31 C^fttaPt^ ^(jf^ 

5151 ^iatf?, *if?r^«i? ^5i5itf? '0 "f^iTf? 5n^«{t5?®i ^!r?1 

5151T^?SC*( TOtf^l ^151 ^^^510 C5ltC*t?I 51t3|!t51^1 ^?I1 ?15 I TO1 

«rt5itf5rc’iii C5rc"f^ ^jf^’f*! <fl *1®^®! «ito5i ^c*^5i t 

I 



Tfsi 31^ »n8tf’i'5 »£iti ^»fhwr 

3ff5?i am I 3f?3it?r-3rf9f5^t5 ^'\^^ wm 

^13?:^, l^f5 ^%'.W!i f5?r fw 

*i<r CTtr^^ «it*n‘?it5rt^ii ^?im c?'«rt^?i c^m i ^ m 

tjc*! 'q sifsif^^ ^if« 

»Itf<f'5 ^rtt^ i f^3| ?lt«t1 Cf\ f«|3J5T '« 3|tll 
««3R ^1 cai:®? 3ii3^w?r ^fm], 

3Itt? f5?r «mi, f5? fs^ ^«17 ’tc^f <f>C!l df^Tii m I 
%f«am ^mci'Q A 'stc^ f^f»rai ^ \ ^ 

^ ^flor? sn ^f5®, ^T^i cm ?5 
?t«rr??r fe^f^rcs^ir m 

I 'St?! «<|3|S( c3f^l 3itiit=??r ¥!? fs?!icn brf^^, 

'8 ijt’^f’!?' »It'S ?^1 I 

fw^ «rfwt53it?i mK\ ^ism ^fii^itf^, »2itf*t’tc‘tfi ?i • 

m:?i or ’ifK 'smt?^ ^ fs???i5f « 2 it^ ^fvr ?«r, 

w 'Q vtoi ?^?i 'ttc^ I «rf?m 3Faitaf«?r ^vr 

mf f?«rt9f f??it^ er^ffsTii c’lt'si 

i (?[% m C'SttC^tCSl’l^r ( Protoplasm ) | 

*twtc«f?r (Protoplasm) f^i^im '« 

?fiF5 ??i ’*tt?i '6 «f% *firtc<f!r ^<|3rr*T, •nt *rf^- 

«it^ c5flff^?f <sim mn » «rt?i»r (apicai 

region) 4^ Protoplasnufllf C'SWf^ ’I’U^HiC’r *lf?(^ ?|?I1 

I CT3R ^1 c^t*! C'sef^tflt ( Stimulant) m 

3i»fii?i ^ artsfi^?! f^srfirsT «{«Ri <2rfc^ ftf»r 

«ftf^l (?l^ ans ^ »l^5l TOtW *m*i 

f?fiitw »m[®f mft sfNt to i «<it's c^n 
w ’v«n I 

• ?l^n»it?» i fVism «rtv«ft®i> a«fir- 

■rci ^stlom sPh^ »rfv!i ai^'si i 3!s?rtH ‘^<rt onri ^ or 



I 8S(^ 

sr?^cs^ ^f%!r «itc>iTv »itc« ^ i 
^t3 c^t*T ^csit^ «r59tc»i itf^rcir, ^ 

^ f^fi^, ^<1 'Q ^fl ^ I f^l \m 

CT c^V’f ^81 «Jttv sfc^j «itt»rft^ 

W’j's ^c*® ’ftwi ^w? ’««’(*? 'srcftwcift’twft 

^^t!! ^Tr®3psr er’fr® 4^1 ^?w?t 

?f? I wrc^tT^—'Biwrstii ^?f« *!f *(K^r 

^ I ^t*R '2fc?tefCJTt’fc^^ ^C9it^ m‘\ ^u, 

i '8r«fr^ fapfi Tff^c^ «rtc¥ i 

STfsT ’flfftCljtf^^ «PF (paratonic 

influence of light) «iW^tC5 ^?t?n *ff'5*^ 

tf’lW'S "Q ^51 ^?til ’Ftfll 

f^Ff^ JiC^i ^?t ’fisT fapatu fspai *r«fs ^c?n ^t?f1 

•raj.^ffl'^ ^1 ehloropyll (« ’ITTlt^il ^ 

^*r ^’s) ^^tcn, 'it’tJita ^r^ic® «iflR 5? oi^t c^ 

^c?5 ^ >r»m cn "rfy «fpire« 

•Ttefjn 1 

«r|l®ltw CT ^1 fjf^R f^5l 

’(tw I >rw 51 ^ 

iti*ii Cl f>Fi5t'0 "ttii -sintii 51 

«iti ^sici ^itci ?f®^Nttar ^ri utM C5i, ^iTi 

fV? 11 fiif^fsf^ <131 n i^wi 1® sn 

icii itfin iti ^51 3jii§i fBrwfs fm I ijctlifl m f®^j^ 

irf®t® f^8i fiv,® Ml ^tw itfi® 51, ®ii 'srti^ c?ii m 
|W3 ifii-nai«f3i cii ci^ '«rfC5it® itfl ’tt<i iFfiifi iTic^r ®Titi 
fit® utfiil 111 <5^ mt ^C’vi fl®^--^»lfl®tlt 

(upper surface) '^C^l «rtC»rr5 W^Cl ^01) 'S f*W®t55 

(Lower surface) *(311 

^fewi Cl ir(C*rt^ «5l5cm ^ic^ postive hellotroplasm 
®i5i «ititi ci«(t»r «ft;:®rti^ «i^itw ^ii iffcn i(fiin!«rii »ri, 
C>ft ^a*rc® Negative heliotroplasm 1^151 ^5| l»t^®S ( experiment) 

CTtir CTtlCTl ’IIW flfl® IFH It^C® ’ltd I Cirfl 5311? 



(«i I 


8®^ I 

trr«r?i f^c^r ^t?t^ naf 955 »rt^i ^»rt^ ’ftw t^ 9 i 

sflhi «rf?i «itcait^ 

^'t«ft^ <2tc?c«r sitfsrc^ «trc^i apcsr^^l 

fsTW «rr?l «itaf ^tz^ ^<^’19 ^’4l1 

'0 r^f^si f?C9J ^c?r I, 

•Wl ^CTfi f^?n ’1*^9 451? f"f?F^ ^fsc?r?r ^c^rtnc^r^ 

«rf?[t^T 8r9f[9 ^c<9 3r?(j «ft9tJifij ^C9 1 ^t9i 

«[tC9r ^9tQ ^1 9t9 a >2fff«9 ?lt«fC^ Cf[% ^f!T ^<^’(9 

fTl%9 ^^spft ^ "Tf^H f9f®9 ^ (?l^ 

^ f9f%9 ^fc^fir 4^ar 'q f^?ii w^rw?! 

«r9ts? ^91 I «l«49 '0 ’ra"n3 

(interdependaut) | 

4^9iC^ «lTt3ltC^l fec^9 ’tfW «irrC^ I 

apw ^t9t9l mn J\Z^ ^9 C99t5^ ^tz^ Wti^TC?9 fi19far« 

at^«ttr «fw «rf9 ^*fC9 *1TC9 =t 1 , 9'9iT ^ ^f%C?9 59 *« 

^t5T9i ntc< 5lr5 <^tc^ I C9 ’!955r «iTC5iT^ *rf^f99t- 

5rt< f^C9tf^^ 59 ^t5TR9 9*f 5ftsi '0 C^»lt^ I 

^'®*hl 91 I 5lT9Jt^’^9 "Tf^ ^S9 f99l9 9C«rl 

’rt5t9T ^f99l 9tt^ I 4l *rf^9 «rr9f^C*l «llf^ 5^91 STtfSl f?C^ 

srtf59l 9t9 49? ^191 4(»rf9l 9^9^ 9?F9tr*r 99^^ ^99 itn?fl91 

. «rtC9F I 49f^ f9?Ff9® ^efC9^ ^ t9f9 «lTC^TC=?9 9C9I 9tf9C9r Of9t 9t9 C9 
9t9Jt^C99 *rf^ 4r^tC9 49^ «l?«f <T9fC99 fW 9t9 «lf9 ’4?»r •JfCaTf- 
C9f9 9f^F ^tC'® 9tC«F I «r9C9tf?rf9® «l?«(^ 0 C9C99 

^t«9lW *tf9«r« 59 I f»r9^C^9 ^9^1 9C9J 9t9, ^C5r9 «l1% «f5t9 
g|T»Rt9 ^ I ^C59 ^tClTt9C9fnt ^aft9 *r5t< ’(f^^t9 9C9T f9f5® C9l 
«W fn^9 .^sfN <S|5*I f99C9 ^f«C?9 9C9l 9519®! 9Ff99l 9tC^ I 

9t9Tf9‘^9 9% ^C’l’Fl «l^9 9?fC<9 9^9t9 ^W9 ^^9 95C9r ^9 
'2rc9t9r^9i 

; C^t90 9WtC<»fa "»K C51 ^«C59 ^9t9 5^^® 9tW I C®t9 
«I9»1 C9C9 «l5tf^ 5^W 9f? wHc^a ltt9 5r9i 9f® 5^91 9t9 

■®t5t 5^C9 C9 C959' C9t lf9 91 ®9*lt<9^ 14^9 119®f99l fi«1 
^9*rft5 9lf9f?l lt*lt^ 9f991 9f9 C9^f*t ^C?9 9^ «rC59 C9Ft9 



sn *(tf?iw ' 8 Tc?r ^ 

• ^9w ^9 9n ^fiw9 ^-f»wn »i9t9i5i 9fm i 

Wen (temperature) ^Cf5 nf^ntnt n^C*f9 ( protoplasm ) 

nt9 •yt a?l9*it nf^ apw apw f^cw i 

4fr5j9» 9nc^, ‘srntw nar f99w 

cn n^tn fsnrtnw i ent 

«itfnc9i^ f^n? nfSsi ntc^^ i ’n^tsn®! •• ^^C'S ♦•• nnj^ Wn 

(temp) ^flW9 «lt9 «9» I ^i?'0 9*^ C^tn C9it*l TtW U» 
«•• n^p8 '2Jt9t«i% I 

^nc9t^ 9f*rM9 iil^ai nntnfW arC9I nTten? (proto¬ 

plasm) nf9n^ nfSfli «rtw uq^t cn^ nf99^ c?f^ ^flc?ii ^flfqs wf i 

fnajWe? ^fle*r? ^991 nte^ 1 

9eHmnt9Jt9, 
f9^f^9*l ?a|!9^ I 


KJFtsrH I 

f9Wi oren f9«99in ?^9i nte^F 1 ^?t9 oi^ C9, ^jfl? 9 ^ 

9t?, '2tt^f®9f 'fl Cnte9F9 #lf5 ’I^C?C"f 

ne^ I '«9t*t ewen ^ f9»fe^^ «itf^9»t? 9U w »2f9tsT oren? 
ne?, ^^91 m^, aftntneifen? ^tne'o? ^en? 9Pt9 ^^e«^ 

ntc? m I «^t9t9 Grn9t^ f^T^’innten? 9tn^t^ ai^9?n 9«9i 

c9R5»i aie9'9 9lf5^f^, ^5f9 9j?9r9 f^i ^^ntn ^e®? 

ne? I 

«r5«ii? ^-9^ i?Tf^ f^te«i cn\fnw 1 

9liF^^9s ^n^c9 «ii^ o^tf^ m ^nsifn? -nm ?t9i ^9m 
f^9i ^ei I f?9p 9Tnt^ 9twfe*r cm fm, ®t9e95 ^iRTn wf^- 

?e9 cn9in ntf^e'® nte? ente^? w? m 9t«f^^ ftn- 

njc99 nfiint? ‘•t CT, 9t«rt9 ewn nte^, w cn^ 



wtl 


^vs I Still'S «rrsta ’^^’>5 f^'tltl «r«tt3?t«»i^ cw? 

’ITjjf ^niWt^lt ®tfSSt ftS CSl\^^ fSf 15 ^fssi fC»I*I I 

'atstvs st^ts ^ CWf^« ’ftssi (>) 

C*ltf»l^ (3) «S}F5 (®) 'sfinpr 

srr^ I Tf^ ^ 4flS Cf (7(rRf5s tfltSitl 

f 

'StfI ®I^S1 ’ff'S^itC'tS S?? ar^C®? ?f?StCf I 

4115151 ’itti ’Ttsi Sts cs, iitf®s orn ^<ts 

’8tSS5S’^ '|®t^ SS^vST^tS fsfiss ; ^CS fSStiTS, ^S 1%*! 

^*its ^9ifs I sjflts ®W7 ^fssi stcjf^ % sffasi »r^t- 
cs, ftsi:? sts^ls siHts,—s'^, iHs, ^'sitfifs 

♦ff^t^ CVtS'S Wff^S S^afS St^ I ^f^sts « 4»tA*T ttststf? 
ntrSf cs'S *itai sts,«•srsifss «ttfhi stsi 'sts^ '^ss»si «ftf^- 
cire, ^sts irfsstfsss m^u ^ss»^ si, stfswj sT*(csc*r<2rt^ 
oifssi 'srf^sits sis^cs ssstsss s^fsi'ss I i^sTtss ssjr ^t^« 
^stfs^ftis I 

sstifssis s*^ ^'srtf? ^ iftfss slf^^ ^^tf? 
s^sts ^tss cs 'srs^sf sfs 

^ ^^tcs TO iFfirc'®s, sptwt ^stsi m wets ^'s ^ iKs srfssts 
«ISSS SI ^^S TO fs^s S^artfs fsfsfl sir®^r« 

f^^"r s»fsstr^iss I f^l %StS1 Stf^J SJ*tC?CS faw -Nl CtfCS sss 5pfs- 
‘ciR, ^sts ^SP S^twt ^ CSCHS STS^fl fssws Susies 
TOt ^st?5 SI ^sis ficss SI I «i®*fls fs^s ^s«t s^vrf^s 
^TOJS ^SS TOK S^St^ sfssi SIS ss I vfl?|i*f 4ts ^P5 

stes CS, Ol’lJR*! «tlitit^ SlSStfsSS fs^s sifa ^fsS'S SfSS^CS'S SStS'Bl 
SffsC'B Stfsr®SI ^tsts SC^ SS CS, ^StSl 'SfSSCS'S spfsstficss j «ss< 
TOc*rs ftf^ ^ss'ics's «ra fs^s c5ii ^fastfsEiss i TOa^ ^ 
SSS^^S fssprss? sssfsfssi sifs aRPttSSf^SSf S^flSI 
itW^S f^SStaf ^ir^ *flf^ ^SSSI S^tSi StStfSfSF fssts attfsai 'q«rtf% 
J^*llscsa f^istai «iiatit^^ ^<isfsi s>cast^i W *iawHSt*it sjs- 
st#t aresra air« sesm «n?5RS stsi^^r f^s 

^s^itfssj ’flaw stw ^tw^ ^ 1 



; • 8 ®» 

I 

^ ^tc»it55ii 5n f^»tpr^ I 

f^ tj’f ^*rhii 5r?rf^'5 ^c’f 

f^, «wf^ I cn^ >prn c^ fsr^ti «ri!«ft 

ff»T, ^t?i f^f^ CWC^9 I ^m fHfttj?,' 

^^Tf? 9IWJ ^f^5i 

f^?i 91^ ^ I ^f%?r ^tC9f5 «i|iK «<K; 

^ ^?[*tf5 jfNr i 

f^»i, 5t»iM 

•ii^< »iWN^ nfi I cn ntci «« « 

^ ^t^p^'Kjara ’!ij?i>ir«fj »fl^« f^*^ii ».tww flw 1 

^l^t^si?i « f^»i 5^1 cw w*ni ^tw ’!*!< 

'Siifm ^tc9r?rCT’!W ^^T'a 

f^^?i‘rff? 's h%^ •2ft^«T ^’Ttl’c^rs ^ 

aiC5? ^5 a eftelsT ^2ri^*l 

«2rt^ ^ti9iif *1^’® cwi’^^ ®T??r*i Til^ 

«»9i^t?: ®tF(^ w ®r??ii Mf*! I 

®t^ic®^*|9iart5f ®'§T?Cf??t»|3lt5T‘n«| « CT^fsr® f%8f ®N?»r ®f5C9J5T, 

»it^Bf5f|5? hx ’?t^’®T ’if’sirBi® ^^91 cn ^t*f®r 
^ffC913R, ® t2|«(t3R^ f5?»58t I « 

»|ai®*lf«® Th®K® f^*?:»rt^ ^f^?1’IW ®C1[Sf, TSf^ 

CT I 

jj-eff® ®t?rc®?r f^?it ^T^rj Tf*t- 

cBj?r «rt?c«^ ®tff^®tr*r -2t®t^ i c®5hi 

f*?c^ ®fhTci|sj CT, *fli?i:*r sffinj’f oim fl^r, «<iwt»nr ^- 

0F9I ^!f 'sri^t’t *itRr i 

•flWCI ^»19jaiti:5(9 >I"»lf% ®f«El »I^ 

*if^9f:«f?r arsi®? af^sfcB^inr 

c?f^p8 sn I w»ia(t^ 51®^ ?,*i9pff5i<ri 

•«®»iTOi ^ or^tcusr, «Af>iti, 

*AaR ft® ^\, AW ‘A® WA AjnWCSfA C«iH^ ® ^C</ At® At I 



88 * ' ftwtsri , («i^. 

f^«i, ^<is^ f^, c»i^ ’jjft 

'St^stsi ^Vius ?rt«rv ^fintruw*? i %•• 

'S «ft^ '*if%s»^ 

I ^ ^»l9|«ltw? ^wc4 W, ^ 4I15J 

«r«1w Tl^wa ^5T ^9, '»t?[i ^tc? 

^fK »i^w *1 


I 

^tl'Q I—^lSf%9l 3!tl»l flfg«r 5JfC5Ttf^R>IC«Rr 

•n^ii’i ’ivt’f ^tf’f I ^ 

I *ttf^^ ’iw ^ C0? »i’6ar 
•^^5its», ’ff^ ’i«?t® ^51 I ^^fc?r?r 

^1 ^t=8 f^f ^«rf? ^5 »i I 

I CT ^’Pi*r ct^ 

life ?if5i^ 915ii, c>i^ to f#l csm’F ^»fii»i «r|^ ^<it^ 



o? nn ) 




(I 


■ ^racJi? nf?r‘if® '8 ^t 1 i?r -1 

JiK3i?i^ t£ft«i ^c»i ’}?!< ^t5i ''ri« i 

•iT’ifc?? ^ttir, 

’Ilea, 

♦IlliJ, Sfw *11^ m*\ 5v 8?1 ^5'5 'et’lll 

^«!(t^«ii 'e ^j^?ti'?i^' ^tc®itwi «it«f^i»i 5191^ »i®7 orcnl 

<rt® afsftn? ajfe^ «rtaitR?r c^PTijuin f^ffs. 

f<ifi^, x^) <?ni ’f9it<is^?i»i fir® mn ? 

S 

rtc«r^ ♦ifanf® «ct 9i"n^ iff99fci 
«• «*i^w *^i 1 

'8 f5fr^»l1 «lTe»5H9( w'l? 

Mt?61 ?lf?».tc%51l «4^ ^mtil'Q (Bit? *FC*I W1 

f^tti ^wr lantiffl? 's r^?i f"iwi art® rf«?tw[ i 

^wr C5»»if5!r ?)t*itc%? '« r*! astfstc® ’it%tf? i 

fr «*>i? «»?*i9cst f*it5? f?«i9iw, a?|\pi «itww, atrfrw,' 

fr ait« tfiirtw N® 's ^%V9 ’itw, ’I’lW «t«n 

w rr?i»i Htw f}7 >«^Tl ifi ^itc?, 
fffw \ rw fi’9? ’g?! itn ’irtitii. fiw 


(05 >^»r i 


88^ 

’itoci I CT nt'.^ ^*f*rw '®t5Til1 f^?Ft 

'sitcw, •a’;? 3131^ fuf^ n^9i, ^f9|S 

a >.3itt^? ^5il|!r<I ’5}-^»( 25^91 I «l'®a|9 3((t;^J5I5 <?l9W9 

«ft« '€a-5 I 

^'19C5?9 C«r^ <2lt^ «l«fT<^ >l^l9i 'Sif® «ia 3|«'«ll95 

f5^1 *<ptll9tC^5T, fe^l '<pf9^t5 (2tF4^5^l!l®1 «5tul ^f®191 
C^t^T'S f?*! ’TC^^'Q I 5lt=^C^9 ®ffsT, 

^4® ^itr, tS^F I '«itsi9i CT 

Wt*F 1?t5 3it^C'<9 m I ‘fl'l »13IW 

^1?r=^ij <?itf.^ ^), af® j<i a^ii cw9 i «ii^ 

3it;^t99 3,51^ ®t52 '« 'Sif®®®! 0^.^' I «l''9 

K^, '^p^T ^t'^t^r 3)31’® tfm ^ 

W? f^^t'^I ■^3®]"-' ^'31 531, 5^WJ*3Pf, ‘2I^S. 

«i^?r ^?f!f, ’?5?P, ^9 '^ivfsij c®2^J*3[ff f^fsi 3(t^5f sftr®?r 

fsif56c*rw 31t53t^<r «It^Tll^ ai^l 'Q ^f® ®t^53 5^53 I « 

34335 ? ‘fl’l ’99131 ’Blf^^Ptr, 3l?1 3p^»r 31Tf1 >lf^^ C®®1, 'e ’Slf^'Jll® 

cn »1<9»1519^ f95 3ft^*l ^‘11^ ^f«il ! C*rc^1^ 3lt3^([9^ ^^■^\ «f(fVQ f^SJ 

f?53 Stn. “419, ®t?t9 C9 ®t5t9 3>.^ ^5 I 

C3l ^-Tl^]^ vesr-f'S ^%<A] ^1% I C^t« ^TC<T C33 3iiis>i?ci}t^ 

^C® ’ITC?! 5^1, ^T^lff 3ir^^ 3fi3i*f» «49«ll-*ff%5,^3^ 99 I 3F3|’^: ®t9t9 

•*ff®-»lf^ C^ift^til 999 3if 99 ^999 3isitC^5 

9tt99 ■91 f9i:n9 C9'-t53 3^9531^9 ®®^1 ^^3n99f 99 331 I ®T9t9 ^3f®^ 
5Bl933f® ^9'Sl^tft >99? «lt9'Q ®W9 I 

*fl^9i’f C^lt^ 99 ® C-2f1?f9^l 91 9tl3C®39 ^ ®f93j9t9 ’1<?’J3P9 

f^CT53, 33340 ? 1^9, ^33 f^9, 9’^’lllC® >9’9f^ ^®, 9t'>315i33{?[ ^ 

9'^®'? f44t'5r 91%C9»T 9^91^ ^^9t9 ’19'««l 

C®T«f9t^9 349 f«C9tf9® 9^4 9t9 I f«f33 5f9IIf-^33®l5, ^t592®19 
afl953£95 ’If«^r9i33^ I ^f99^t?’1^ ®f^)apC9 991 331 , 

«»C99 5f93r| C549S 3isrtCW ,2f5fr9® 9^91 4C<? i >9^ 31935 C»ltt9»9 

^*a *' 

ISP'S <249 ’S[Tr®Tf99J J >2319^ C9'9 ^^C9«f53 5Ff991 Slt^tt^fm®, 

^991 C^t9 ’«l«f91 *13:9 9fl^ ’I9»il ?p^C9 *lf® 5 919*3 I Oil 



mm >e i 88^ 

nw cerrc^ij ^rt^rit ^ai 

^Tl sti I W^ ’ITC?!^?, 

sj^TB *iti:?i! t£i^ f®3 f«g ?fl, 

»15&f?3f C3ltC«P^ c<2l\5 «l^^1 

^s^5r’9 4«’t ntaf^i 3F^(*r! ’^t^c’^ 

■ft^r«^ ^?C^5T <icfe, ^??I f?*? f»fi? 

if4i«t5{ ii'^iis *^tc^, ’itsfl ^%c'^ ftfsi 

f^fs? ! ^■'*''1 f<}f®a'«1 C?r^ai sfCSf 

?a "sisJfaitJT I '®(^^f5 v4i^? ^t^i:^i?r 

^il>|fjt<F 5?jt^til ’^5?]’? ^rfcqtss^l ^f:? s, <il^ fv 

CTfU^ ^'ftT5t9 ^t?.®l ^<il ^f5« I 

-a? 3[^c^ TO; ‘^3'^ •sr^cai c^ifi'n '»tc=«r ^nc^rtssri i 

^fia ^f®8S tH^l? fbf^<!,>l^F '6l«rp 5fi<^^Nssf^f>l<!, iiiaf«i 

ac*i’^«it'S I c^m "41^1 'q ^it^itfr 

c?^i ’fsjtcsj c’^ *Jtc4, 'st?f<i^ «rK5itB5^i 

4f^?n ^t^C4J '<1 S C^FtC4^ C■^^ 

'5W5 4t?[«i ^wc's^ mw Nafb« ^??itc^ I 

'Slf'S fp ?- *ltl1f<}4, 5lt5^f5i4, »iw 

»rf^?r 2t»I ^4t?!, f4^ SI*! ■’^1 '5=i®til 5l>i ^1 5H 

^11 ^sfwc*r ««!«»• 4?i>i 5^c®t '21^5 i 

?!tWJ<r S1^«l ^4t®I ^1^41 35^att^' 

tree's ^'tw I 514^ ^1^C43t «|5IJ3t ^li 4t{l5i <?(TC4 I 

t5tC4 iu tiTiosch'rusis I '’tl 4?IW 

ip(i^ c^tafsf JF^J3f<f«i v9 frir.%?f ?ric4 ! 5P51H2 uut c^tsT^f^i, 

'®lta®5F ffl 2551 fsFf<^8 ^l4tC^^ 2^51 ^ci, 

^t2t4 ^STBICU 22«T 4t|j1 2^C® ^tC4, 42? 51TJ3C22 

22 I ^2t^ '2l1ff®4 f252 I '«5(«42 4®*^ ^212121 2l^:4J 22% 4tt^J '6 

>12^ f22t»r4 ^fW2 55t@i5|t2 f2f4^ f222 «ltC»rff5^ 

« 

2^2 » 

225^2 411^512 f2222 22t2i «ft24 f22Jt® f5f2y22C42 2<21 ^2^? 

^ J— - 
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**Jt bp^ins witli bypcrphiKiii of tin* connective tieeue of the 
inner coat, with stiffin" of the vessel, tliickeiiinff of the inner coat, 
nnd diminution of calihre. The circnlalio!i in the nrteriee theinaelveg 


ie impaired and tlieir nutritioir interfered with and degeneration 
followa. Later chanj'es consist of waste of mnscle fibres, hardening; 
of the outer coat, onlcareons deposits in the middle and outer coats, 
ending in calcification/* 

5^111 «ftc?P I ^ 

«twi « outer 1 

trai^ 5ptlst »rc^ c«rtf*i^ 1 

« 

9fts *tt^w 

»fH(5T f?F ^ vjtfjqg I c*rtf«r® c^tfv 

«tc^ I 5ti is^c»is tfsistt *ttcir i* «rf^ <r*i% 

Vito? 5tll, Cliff'S V5IV '2f?®r ?l?1 ?ttV I VVtf? 

ctrf^v 5tc»r? vtfVis^T % ^tc’f *ttc?; <pisfh:v »rl*l?«rv 

@5? <Sif^ fiar^ VI 61 V? WS CMlf'IV Pin? 

^r?VT; ^?—VtfS® VtrtfVT, »ft^V ?1 "ft?t? 

?t«?f®?ii »i^^?cvtsr f?’5«W5ii ^t5ttf?tr sit's 
tvitfifj cntf^v?u^? ^tftiVT?^?l sicv i cW cvtsi'S 

• Offset ?n CT »fto? cvt=i ?cf cvt!i fv^ srf^, ?l ■rft*:? cvt^i's 
srt^, vf?v ?^5i ' 

vt^t? <2rf? s stc^r vts vii ?iic« *itt? I (i) c? 

VtfStS ^tlK? (ki.lney ) ?1 (heart) CVt^I Sft^, (i) C? Vt^CV 

filt"r? ?1 Vl?f VI I 

entf^rv utev? v^??!*! % vr??t? »v aiv?iv vi ^iTf?v 

^?t? VtS CVtflV 6tV?t*f ?1 VI sphygmomanometer. 

cvtftv Mev? vtf?vi cv? vtvtfv? fmm vto- 
CIV 1 . V? V 0 ) vvew fwfnr? f^v?ji vtvtw vfv?fti! vto Vfc? r fvw 

t 

evtv <?t^ltcv cvtftv mev? vffvvj vtf»cv CW?1 VW? VCVI 

c?t^? viiaw ♦•!%• vw v^cv f?ci?vt 4ltoi ?v^ vto •« vvi vfvtcv 
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155 , «w?[ c-ftft^ mini's ^tr^«l I 

c<2ft?t^9t9 ^ >sif^ fv ’iftiarri c«rtf^^ m 

f5T«i^« ?[? I ^f»nj ^c^s(, c^tsf>Q ’^fljapi 

<• '®1^t? <fsj5^ c^«r c’»t*f»[ 5i*i5?t5 

CTtf^ W ilr*. St** ’!1 ^(fC’IVl'e I a|?|i*| ^S(\ ^51 

»lt«(T?!*l I W »IW cmft^ 5tw? *lf5?lt«| ^1 C*ttf«p5 

?iTC*(«r « »i|?li<1 «I*iIl »lt<(t5*l ^wtw*! «l«t|»l 

5!WI 

‘fl^Cl C*ttr*t'® 5t*t ?'S?1 I 

Sit'S, CT 'st^itt's >«»• CTl^f ’»f5c*T c^ »K''in ?ff, 

c>i^ snt^?r cf\t ?i?w ctrf*i^ 5^1 «^tt^ I si^n? 

• 

W»l C*rTf«t« Ff^ 5^*, Oo ?i^»|CF >«., 8* >8*, «•)t*, 

%• ^^>IW i'fc*, 1* ^'.•1 CT W’l'l 511 C^51 i1* 

c*ftf«['5 Fl’i ^’Itsi ^f^c5r fii*itw9 ’siai’its 1 

cW «t5i 5it«rt?r*l c’^iar ^•* *tf9siH c*ftf«l'5 Ft*t 
c^ii6 ^15n f^’ior? 5111 ^1 sjanHcsis (.?Ft*i* 

Sin *?l^, ^Kins SI fsff's 511 sttsf 'Sts ^nts cs ssiss ^wntt's 
cntfs's Fttns fssTs cs'esi s^sttF, 'sfsi s^sns s^t^ ntts 1 ^s« 
spro cwtar oj^fS sts stfst^ s^ts cs Sts'® ss^s sstllsi sttsfsi, 'ssif^ 
dtfs's Ftn ^fss^ s'ltn ss^ si^s s^t's stt^, cfssu ssst s»l^s sists 
s^fss St?I sfs?ttl. S^ FTtns SrtfSS] ^tsttss StST I 
m «rf«is sltn^ sws nfs ^ifss ^s, s^ sspfl <2ttFts 
sts, stn 's dst^tss s^i ^nfFSi ss ai?? ss^ sl^s stt« stcs 1 
^ois Ftn s^tn’l fsns s"lts, sjtsts csts« st?s st^ fsi 
fFfswscs? ^<8?! cs ^tstsi 'gtfst^ ntfstss cs Ftn sifss 
S^ltl, CS^ Sft«^ 'Ftsts stss ^?SltS sfssi Ftstfstsjs 
stss I csttns ’^aintrs cstfs's FtntfstsT? •nssts^ts s^ts css stn 
SI «ts Ftnt5i sfssli'5 sfnsi sts ss. css cstnstn s^ti ai^*n 
csts SSI SSCS ssts StSi «ts SS 'SS? fsits sitsts S^sl stcsi 
iwstis ^rtst^ nstof ^sr»s ssi sts, »ss? nfsats sfscs css ttntlsi 

i^c« St I 
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^?IJ3PW ^r? -^1 ^TtSTC^f!l?lt»l 

]^*r «t^f ?^C5! ^T^*! «ftC«F ; 

«u«*( sic^iir ®itf¥9i 

’^5^ I *iirvc3r c’iTf«i^ ^t^'S '^-^m 

^ 5^11 Cvsitstij^^ «(sr^l ^ c^t5f®i c^rt«f 

Ff’t «ir<f^ ^Elcsr ^m\ 'srf»5C’^j^ i «ii^ 

w»i «itsiT?r at^t^^tf ^*$5r?r =^^?r 5in 3r^5tf|®r, w^ltc^'s 
-SIf’l fl’SFl ^fll ^f?l 5Rtt I 

«f^% ’Flu’S '« c-ltf*!^ '®ttf«{^T—>21^^ ¥f?«l 'ST^ 

f5T>W •^f'1^1 ^f^siTS ■«l1^3l1 

^?15^ I «|f%® a;?;-^ '«I«3f^[?^• C^t^ST, r^Il*f^'5S 0ft^^ 

''list '2f«ft5T ^t^*l I ‘*^«PCWt*r ^^fc» CTRc^ ’It'S^il 

^ I cqCTfCH ’TSff^’ia «jf5 ^?[ I 4^? 

Trf^iafi ’i5rf«»ff^, «mtii ^fsii^rc^T 'Sicam, 

*ltC553, 

«f®N 5311 '^ftw i2it^j «rtc^ I «if^- 

Jlt<fJt?^ S3C? I ^-54^ «il^ ^C5? W’Jf 

®tt:3i5T I 

«(S3^tC53^ ^35 ^1^*1 «f?! 53t5itK<1 'S('®3f5t?r I ^t®?r 

■T® ^t?3®ar c^t^i'Q *2ric«p 5^11 ?r<it:?g «i5Ft5r 

‘^§3 ^ =3) I ^3? C^>^C53ff^"S ^■^^sr, ?fflC55 

mt I I sn*?^ *f<it?r ^5, ’i^atf? «• 

^sapsi I «• =it53t’?3i si?*! 

^f5«, CT ^’ft^i *rftii ^'ita, 

«2f®j^ m ^a, ^1^ ^'tc-5 ntw i «if? 

?f3ji vfl?1i«1 ^51 =1131 ^#15-^9 

*l*f I «ll5ltc?«^ W3:^5 'Sit’l^l ^ »l^cai 

«iwtws?la ^«tT ’itfir i 2"f*rc^ s^i '2«(tJ3 

<4!^ ct, ct fil?ci ^zwn f*r^3r ^^^33 

*itcg I '^t^t I ?i^t»W5r ^tz’^ ^ita^g ^Ff^i 

W^»r *3^ «i<t^ c«tet^^3r ^ ’Tl c«rtm^ 
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'H’TltTii nfw B^piTOfft «ift^ ?a5rt i ^rt:c»j 

^^?rt9 ^IW'S ^5, la >!S}r5 mi 's 

I »a »i*JC9 a '^tc?r w(;«<i >2iwtsf!? ^t5i i 

Jlt^l ?^?F i^?j5T C5C^ ^Itc^g fs^^t'S i2fi:?t^^ I ^tWT 91^ ^t*, 

<53^<f1^, la-j? 3]^'«rti;?J!i '2fc?T«f5?i 4^? 

^*r*r^ ®»'««<t^ I 

«r£gn?f f’t-^<'( C?^1 I ^91^? «lf9- 

^tC3iJ ^t5r sti, ®lt2I1- 

^=5?t?( ’’Ifil 9?l,.9sTi:^5 ^tCW 

cw\ ^t^tfj 3?? i^i CT 'Sif^first 

«fTC?)?l 911 ; lil^^cn '*15P ^91^^ C3Tfm «• «fH 

! «“ 9'0in »f®9 i c»i 

M 

’^tw <5i9«i «!rrf^ I c^ !»• 

9?ii3f 'sitsitcfij >i*^i5 M ^i9tt'sffsit^i«- ■<<^’r<r 9?c>i 

TO '*lt=riCPf5 ’i'lf^a 9^51 »)^l '2r^C3(^^^ 

'Slfs If5}% ?|5f^gi 

I 'Slf'’J 

?rt^ 519*1 «it5[ti:?^ '<ltc^T?i I «ifs C3rt:«p^.9ffr«ii 

95filC^ ’I'spsi C^ ^tfucil 9l?ltr^3r C«2t\^^fS ^9l- 

^'^1 'f{c^ I ia^ ^9 ^TcsiT T[^^?r 

c*ft5(*i ’isi’f 9ii m ^tc^t 9i cw 5!f^® 9^c^ 

flftc^, ^‘9? '«ttcwii ^gjf® 95C® f^spt^ =il 9l5M^c?r ’ 

9? f99 f^^i ■‘pfgc® «?rrc?p I 

9^=^ f^?*r *r^t^1l^ C9 fw 9^tc?, ^t91 

fnf’F® ^tc3i% «itc5i1^9'i 'srfff ^fsftijj c?c"r^ 

csrfc^p ^■sftc=f «i3 >i?^tJitc< c^'T 59t3i9Cir «f5?9^® *rr!fa^»r ^- 
c®t^ I 'srfsjti:?^ ?fd^c?c“r c^ >i?5itsr 'sitir^ i2f5's 9^C9 ^t9i 
«(t!r 'Sft»5<j f«F? 151^^9 vft?P«i nU^:'^ «iwf?’rc=9 ’tR9lc5?r 
C*Tt9C*lW m 9^1 ; 

9^c^ 9Tff3ri5i, >rfsiTl^^ *rf»r:si ’itaiTfwv^ 

1Wl!P5! *tf9a|»r, 5(t5»r3i9s «if5itc?^ «r^t3i 9t^w?r w 





ssv- I 

I fnfVf^»i, ^t's, ^itf? 5^tsn ati’Ri's 

fw5» I firsi f*r^ cmesfhr 

I «lt>l1l»5 Ciri«f ?iai*&?f I «?t^s! >K«ffCT 

^ ^ ^ I ^1 iws ffw 5tr^«t 

>RV m >Ji*»i ^»ic^ «»T«nt^f<f f"hFi ^?iii i «^j- 

’tf^tCWfl W«'Q C5Ft*1'®?li’l *lt«5lU. 

cjrc>^ ^1 '2tT!i 

w?i ^t^?n » ^c«rii si^ijf^ tjc? r^*f^i 5131*115 

5|[f^C^ *lt51 m C5, C9|t^ 'sm ^^5 aitw 55 I 

Wffl 53l%5 »I<^11 5^1 5f«r C5»59I sJTiS 3I5lf5^ ^5lf5 C»ItV 

»1<3|J1 5l!'5 ^t5l C?^l C5 5W 155515 5<5J1 5^tC55Fl 

«lf53F, *fl5? f5il 55*lt5 5?5T1 '3?P5tC’l^ «IC55» I 

Cilfl^ ^^tf5WJ9 ai5J^'8 *3[«ftar ‘2im 55 5TI I 5^515 55TC»r 

5iaj ^5t5 OJI C5 5t9 41^5 5f55tC5 5f5 5r55t fVW, C«ftf5® 
5n 5l»f 5^C® 5fC5 I f5C»l5®S 5t^>l *a5?5tw 51 5^51 I 51 

*tt5t5 55^'5l 5f55t<lr I 4lf®f55 Clt^ *tf51f5 5'S5f5 5C**ft5V 5^51 
OJITI I ®f«a 5r?fC'5 5C5 *rtf% 55, f5|r51 55, 

5?5rC5.5 11 5Jt?5®l 55r1|5 55, W) HI «it5111 5f5 

lf55l frci ^51 im 55 ! 

«ll lTf«5 15^1 5^C® lt5tC55 «l5?t5 fl 4tC«5 5>t?l l[t551 Itr55t5 
1555 *ltt511 f5'l t!5TC15 5f5® 111 ltC5 555f5 C5| '5(5tCtr} 5^1tC55 
«rt5T51 15|f5 5f5® lt5tC55 "ftsYsi 15|t5 ^551 15liri551' 
5llT^ fll ^ ^«tl H95 5C5l, 5tlf4^ 1^1. ^»IC?5 1 

IC’^ 1W5, ^?5tl t%9 |?lt5, %n 1 5’6in 515 I ^«tl 151 55 

5f5eSC5 lltl5, 15t5tC5 r55Wfl 5t^5 5|C1 5t5^. 5timi ^51 
^Cll, llfl fm 5tr5l5 1T5 Itl lf5Cl 5fC55 51, f55C15 5581 51 p 
f|51 555 1C55 » ^?5tl fl f55t5 ^1, 5C5F 5551551 H5, 5fltl5 
11^, 3p-55fl ljTC5 15t5tW ltWt55 4C5, 5t5t5^ ^ fJUtl 1?- 
lie I ‘fll^ 4111155 lt51 5it^5?5 55 5tW5 lt515lj 15« 5tW5 
♦lt<lJ C5 11^11155 5C5,1151 5C5, fll 1155 55jr51 ^«15 ?11 551- 
f# 11515111 5^51 ^5515 551C51551 ifSW 111 15 511 11111111 
3<^ 51jfll 515^1 5r5«l5 515lf5lCl ^11C5 ^1 lf511 fl5 I ^Hll 
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f^isftir 7f^,5mr ^»ra ««i «»f?*? ^7?(taRr 

77 *t5tc< ^7 •tffiarir 7W, <45?? isf f?!? f5?7lJ< <47^«’l Wtvi 
*ir!ia|>r TRTI 7tcw^ sif^CIR 71^77 Ttapsil Tf^^ta 7a»I7r 

*fta I af? 7t^ai «» fa?? fiiin7«i ^faatsi 7fa?i <47f?s? fa«ft7 7t7 
^fa, 71^ Tfsitwa at^7i <4^ aa ^ i f7W 7tat 

7fac7 Ttaai f»f7i 7fa \ atc^ij fa7i fiT'tf af^CTa ^faaia, cataw 
7a »i?^t*(??tc«f at7a ’ifaala, 7ti7^ at^77 aa, <4^ 

7anfft7 ^^afwa 77^ s* aa»ia aac»i 7Taai ?7a a^l i 

77f7 at^7i 'Q <217® ai^C77a 7taa f7 ®taiaf^7 a^ i 

af? < 2 t«ra a^t®^ C7tc7 caii ^u^, ®tai a’lc^ f®f^ 77f9i at^7j 
a^® t^ff® <it^c® ’itca^i I at7 m*{, 7ta77 a® *rtatfa7 artata 
^ af7i7a faefta < 2 iata aai a^a atafa^ a)if7®ta sta ^®7tf? 77ta 
aJlicaia <2if5aai7 i ^tatcaa aa)fa® 7aatataa. "'atata ajta afi:^ 
at7ta atca att71” 7tatcaa 7a^ {I 7 aca 1 Ttaai atata 7ta 
afaata Tfa, 775 atafg 7ta ^a^tc®^ atf^ 1 Ttaai 7faca faalfa®^ 
ai 7faal ti ajca^ 7fa7ta ^fas^a atf^ai t^ca ata 7fat® atfa 1 
aaa ^j37a 777 7atatca -siaa 7rai® ^tf< 1 7tfa7tf^7 7a7i 
7faai ^fata aa 77a^ 7'2iaa atfai® atca al 1 <4777 afaa aar Tfaafca 
aa a®5f aa, cat® a? afaatca 1^7 ca^ afaatw aa < 2 t^a aa 1 *<4^77 
7a7i Ttca ata 7tatcaa atafa^ atfs a^ 7ca, 7C7^t7® ^77^ Ttta 
aN® ijca ata aa 7 ®j^ at^ 'q fp ^f^ai atc7 1 <4t aaar aai aaifa^ 
atat^a atait^ia aca, <4771 fta^tTi aca 1 

7®:7a at^C77a 77 »47 atata 7icat6ai afaa \ atata7®8 catc® 
afaai 7tC7 atataa 7®ta ^faat 5tfaata a^e a^c® 7tca 1 atwi 
aaataa aaa, caWa ^-lasaaTcaa aaa, c:^)c5 8.i85 aaacaaaaa < 47 ? 
at^77 8814 fc aaataa aaa ataa aaai Tf^ata^s* a^ai ^©c® 7tta \ atait- 
aata f^tat®ta ^7757 ®iraatca ata® a’7t Tttc® 7tca, cataca aaaw, 
^7w 7*^ 57a®ta *4a? 7f®®tac7a 5^7 ^^c® ^a7 7riiarfa Tt^c® 7tca, 
c<2itc? la^^t *{fta Ttaa aca 'q 7 ? ®7ta 7ai>a c^rca c^ft? awi «tta, 
f®7 at^®i 771 ®raata c7a’l Ttc® ai 1 ^aa f7®tat®ta ®a at^, p 
TTtr 77V, ®tt7^ ®tata 7^-57a®i at^; ^at^a-^a; ®7tata 
77fl[®, Ttw^ ^7 #jait7vatc®^75l7faca, ®t7tc®fa?7.7at7?l^ 
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(«f »iwji, 


I 

’^f? C^t*T ^ ^51 C^ 

f ’^i'Q ^tc?! ^w 

«l9?|l’f Of^ ^T?I I 31C5! (.^fs^va ceit^ w fR'® ’l^’ltw 

'2ft‘l ‘fl^frsi'Q 51J5T ^tWf 9it»i»n 

»r(^, 5it^5ftc^ 'Q ^‘11 I ^rf%- 

C9% #?F, >i<^«2f?1% <si^ f^si, ^ 

«iw ^’’r^'3 ^<s,^«it<^ 3rt5?f*iv (?[ (sr^ ^rar«i 

I «« ^1 %• w?r 

^fw?i I ^arc?ct c»itc^?r 

^Tt^?l1 r^iaei JTC^ I “CJ!t«tm” mm ^5C«I WT 

I ^ff»4®f^ ^ffc?! «lNt® f«f?11, 

fsar 5Ff?r5l ^3>fw 5r®t« i2fi:9.f«i^s 

«itf® ^fa?ii, Uim ’it^Hf^i^ c^ts^'QiKn ^5{f®¥ 

^itBstffr® ^f<i?ii ^® 11 ^^c®ci5( I 

^rtsitcw cic*r ^f^^tf?® f^®t^^«i5n mvs 

5^^® c^ 5=1^ 

t 

•C8[?^ artC^R c^ 

f^^tfi® ^t^tr 1^91 'Q 

f^’Tffi® cnin 

m I if%5i mwn itc® ♦itw i 

aiTsitiiif mm =^tt i f%i *fli‘t 

oij ^f®5i?i, «rtc5ft5ift ^t^\^ »2rii:i?r 

sill I iHm ®t^® f®9 C^fCn W f^srtS Clf^tl® *f1'S9l ^ I ®Ww? 

«ic*iw ^®Jtf^ 'Q^®^ ?tr?ii*l*f I ^ 

c^itw^'Q f^F ^tc*f?r ^<n«f^j® ^t'sii^i 

tflt cat^ cmf f^’^lfl®’! ^1 «if5W^*r fi ®tll 

aitort 

mw '«if®»r5 ^9»r, j f%i ct ’Rw 

aj«® «2lt« 15, C»l't ’R’® f^t^l m\ Cl »Rl^ 

Ur'S*! ®tlt^ ^C« mw 1911 ^Itfl I ifl 



V{, 

^tc^i 

« 

<st\n sfNt^ ^9111 ^^(*1 

?if?itc^ I ff^ ^%i'^ <£t9fsr j» m i 

5»f a^i^iia »i!i^ ’^wa 's^t’s^ afra i ««t ’wca ^fara 
^f^na atca^. ‘flai’i ^ta cwfac^ ’ft^ai ata ^\ \ 

'sfia ca acar ^fwa atca?, ^tai •aai’t c^FTa^r, aa^a 

«aa? ^^atw ^a^Fa -sjaa «taa atca^ ca, ^Wtiaa 

ala^ aaisf «if^F^ a^ai afa, ca 'aaia ^ta af^ai ata at i c^pt^ 

ca^^ faaa tafsfaa aaa aaw afSca's ^tai faacaa '53wa'Q carta?^®t 
^'ft’iai af^a ^s.atc^ a€1a «tca a|^ acai ^tflaica a^ai ata i 
*laa^ 5ftata ^aca^ faataa 1%^ aj%ai faatcw afaai aia aa, ca>aai <laa^ 
^a^a ^tatcwa carta's fapai cafat^ ^t'sai ata ai i a^^s «tatc?a 
ai aa ai; Tb^ aata ^^a aicas, ^a? ^aa^^ ^aca af? ca^ afeata af^® 
a*a^ ^tif, »aaa carta's a^iti «itfaai aa, ^tai a^ca «itatc?a 
^iwt^atca ^aa <ii^ ’aat'^ ca^t ^ 'af®®®! «if®*ra •sia^i caca a^t^ 
a?fac® atia* i ^9tai ca aa^ ait^tcaa «iwa aa, ca^-aa^ 

ait’ita'®®^ a^^ai«i^®^ a^^ af.a^'^^laca ^itatMca? «itfi®a a»faai 
I atai a^a* » a^^aa aacaa acai ata®1a a^ata fesr «itatcaa af^ff 
♦tc^ «if%® a^ai ata i 

c*riHa aia^i f^m erifaai, fas^ asp aia^fg ^fs epaai faaa * 
«rti^ I eiaay apaa^ '8 8i« a^^aa aaat fa'® va^ »rajta *faa a^iaa i ^ata 
9F*i 9paa^ ®t9i aca i a^w® ^a^ ^ca Haifa «faaf 'q 

Haifa «R^ 's atacspa Haa ^f®Ha a^^T i 

J0 

f^^a^ 'Q aif^sfl uiayatcapj ^’tajfa a^faatc^a ca, Haa^ ^aca 
ca aa^s a^aai ^fera a^taaca* aFfaai ^ch, ®tata a^igat® a a^- 
aa aaia^ c?fac® at'sai ata i «i«dia t 2 rt®i-<F 'q isfc^j^ ifaa* 
ara^a ^a« a»'^ai caa ^Wai a^tcaa » a^aa aaa'at® ataatca 
«raiaa ifcaa, ^ata ^aF:apaca caa ca^a'saiCH «fac®tcaa ai «iac®Ta 
aaa at apcaa i ^tawa ‘'an a^tfa 4 ^f® cata aa a^f^ca w 
aca ataaPTcata aa Hia aFtc^/^ *nt sflf^a 'aijaaa a^fac^ «(tc?a ^pfsatopa i 



1 («’ > 

5i*f»i5r?i ^tfli '5t?i ?^i»i 

>iai« 31?9ISI?I Sftr^w I 


Hm ^ I 

fi^p-KiCT ^fl^srtar ce(Ht^ I 

j( 1 ^ 'St ^=r?i 1 

«i|siuw?f ^Vs c^ '£!«(!!? vgj^rfsT ^ «r#Nr 

m ‘SfteJ 15 U Htsir ’tw ^ic^rl ’if^aitc*! f^s>it»( 

^ci^ I ^f^-'t ^^'st’tj w’fi:® 1 

«i1^t?r ’f’19 CT ?it^i ^^^^ 'Q ^rfftai^l c^ 

^^tctf^ ^ ^ mi^ i2if5»tt®iC5^ »i*^‘f I 

?Pir “r^?I ^t^'Q 51^!^ '2|f«<1T815! ^f?(l'® f ^1 c^ft 

^I«n C^ff I 51^®! ^c?i? 

^5? ’,^!i sfl^R ^jtf<(fiiV ^^51 ^c«r^ <3P"r c®t*^ 1 «rtf5?i 

TO'st? 3p*rfwH fH^f^c^Tfr 's <if?[’a#^ ^’tfj 

^ctf I nftcf »i"t*f 5iT!^f»i^ f^^pH ?^r5« *itw f^i 

VQ aiC=T?f f^?RH «rfl^ ^51 C^t»f ’IC'^t 

‘ ^51 5<1 I 

«2f«i|3i^s fi«?r t(«—!itft '©‘1T'9*I 

'2l®It®ft fi^^l >1?[8?-91^ !?W 

^1 ^iwa * 2 rcat^T '«iti®rt5®il 

'fc 

I 

f^Tsi 5^aWai ^ 1 ® 1%a5| ui^ <fr^T?r cit^^*f 

«f®ft a’l^ft'^' ^Vf, ^t^l 

“at ‘‘Colostrum'^ 5Pt? I <2|f® Sftft^^t 

(Protuid ) ift'®^ *I?K ’IfaiW ( Fat) «i|^< 

( Sugar ) ^ aitiSta <fCV I 01^ '?II *lfir- 

^tM f%«a *!iw W; 





84'6 


fircn^ \ ^f\ r??i 

ifi^ CT c^r c^’isiaitai '® ’j.® ^t?l 

^51 31C<(T 4^1 ^lf<f <m I 

fn« ^I'O fir’I’l ^C?I sil^^W '21^'® ^ I ^5t’ll ft9il 

^1» I f^tsR*! «ilsi!ii ^ t wt?r ^1 

Proteid ^ I ^1 F»l ® I "f^^l ^1 Siiour 8 | ^?l«|«(?I, <lf5(«f 

’HrH ^1 Salt * I Water i2tt« I ^®t9f SlfS 

«ft^ *(?[< 4^1?! ^I'hQSl ^t?l (^) 'IfK <1 Casein 

(Sf) ^ait^r n?t< ^1 Lactall)Uinen | 

C?'851 C’fSf I 


n .if *ta1aaa Casein . 

^5 g lo eu 1 Lactalbumen 

.«» 1 

vs ,r®”' 

^9|aa Fat. 

' ... O * 'Sf^ 

■r$ai Sugar . 

l-« 

waa ai at^ ai Salt . 


«?5r ^1 Water . 

trl'O'Sllf 


i**’* 


^f?fl CJf^n ^9 C^ ( Laefalhiunen ) 

♦lifK ^TC’I’SFtf^ 'Bini I ^?l ^t?l1 59 511 

^^1 Sf^fT^ ^tC«( I Proleid «lf5 5»5Cwt 

« 

’Vf^C'5 >1^51 1 ^^ I f^jng i 2 t^tfi Prot(‘id-casein‘ nfill*1t^ 
«rtCW^ «lt’5’9^ ^5 1 5p?l’^9 4 

'2l^^*r siTiS «IS m 'Q Rennet 5I?C^C'Sf 

^®9ri I '®t?1 '»iNt51 Pepsin 

^'Q^J ^51 ^tf I -Jlf^ <1*rr< ^ casein 

^fm «Ilf 51?t^TC^ »l^ ^511 I 5FtC3f^ 

fn«?r Pep«'‘ \ 

41^13 Proteid^ "ff^CIT 4im C?15 ^ »1^5[ (1 issue) ifisr 
'Q^fK ?9i 4^? ^51 

»Raf^^ I • 

miv sta sjta't^c^'Q ^sre ’i5rt <th aj’B fa®^ a^ai 

fa®at«ii ^i^a ©ft atc's centrifugal 



i 


(«?l I 




insicliine Tf'3 ^fa; i^f?! | (?®»jarf 

<nrt«f ^ cF'fsra’i ms ^ i 

^c?}[?r ifi^ vr^i f*i?s<! 5if^^ 551 

CT? ^91 ^N5??isni ’tTrtt<f?r 

^ic?); « *r^ai ^ «ia^f9 ntm] ^ta ^^i; *f^i Lactose ^ 

milk ^t5f I ^®T9J 'BlCW ’It^fT <211^ ^Tf® 

^fac^ ?9 i ^Wc?a »fatca '5isf®ft^ ^1 oxygen 

;—■^=^ai ^^5i5{9 c^nff lii^t ’tftcair 

^ca I ’^^ai *f^caa OT^ia >ia»9j ‘*ill® ^a i 
s^ta^c?}; ca ^a‘{a9 ai faafsrt*^ 'sitc^ ^’ffal f^«a nficaa 

«i^ 'Q *rata^ ^tc^j aja^^ ^a i ’tftcaa 

a^ftW's '2fcat0Fa i 

ati?l^c?!;a vsiata 'sa 'a'I ca ^al atata«ta>g ajtfa eftaw 
afs^® I ^511^'©a as^p faat’ia ^tai a^t^ at^^ii i 

atataa^g atasj <2,5icaa as ^^a 

^ 'Q ‘fla^ at^i ^ca ait'll ai s* -^^j; f^gj^a 

afrasT-i ^faata ^ai fa'ea ^Ha acal i at^Hcaa 

c 

«Ta^iaja ^^a ^fatfVcaa 5ca;a afaata fs^^a a^ca i at«la ^aaai 
af5i9i ^caia afaata 'q '■^laa taaai af5ai atcat i atafaa» Taa^fa-si^ ^^jfaa 
afaialt^ « ^aaa at^tfft’ra fa«f?caa «j«2fifaiaa a^ai ^t^ta i 
aaa at«l ^ata ai® atai ^i^a *ifaata ’tfaa^a ^fac^ awa acaa i 
^caia afaata sta <stin aica -^-aa^ata at^tfacaa a'sai ^ta’S^ i 
^laat 7\si^ caai ata ca ^.i© fim aajta a"^< faaltcaa aa tiaata faa- 
fa« <if?ati:a aa i 'a^]^ sfa a^ca Extract of malt aaa 
¥a ‘Stata ^ca l ^caca? ac^a ca a^?RCa Powdered cotton seed 
extract ^a^ai Laetogoi fac^a ^aa^tl^ i af? <2ita*r«^ faaca cata atc^f- 
fa^ ^a «ia asats 'feacaa atatar ataa apai faiaa a:^ i alastf^caa 
aivtatiaia <£if5 ^ atai as^tai i atf, atta, at® atai 

protein «(aafa '0 fatly or ^^aa afaa^a ^al ata i «l?ta 
«iafta ai^tfacaa afaait^, «iaaa « alafaa^ faasta-anj 

a^ai ^6^ aiai at^ai «w afaata ^ fH^fwcaa afaiataa ^ai 



1 


B<t^ 

c’lfe *pf<>n^jfl^ ^itr<('®rf*»flS5[ ^vw 
l^'Q cw^ a 3it«i fffsfsj's <if?art*i c’j'ft \% f*i:*i^f«i 

f»r«'« ’Trait?| I ^t!?rg Jpc^f f«f® ^af^f 

1 vs^is^t ^1*1 5iti5rf?c^tj *rt?itf^^ ’tf^arn ^gi 
^?!l^ la^? ^fjsifii^F TT^I ’tf^sit*! 2t>t ’ttCir I C^ C^pm 

«a^TW^ 

'«i2f^^t^r ^<11 I ^f? ?[??ii 'ic^ 

«l^9^ ffigar ^1® ^t?l1 f*f«il "l^ »1t«(5T I & ’i^'g 

o ^tc»r?r ^wtp iT^t^T ^f5^ 5ic? I l5t<3 ctff^c^ 

CT 5{T«1 ’fi’*F^ F 

I »ltf«n?l ^ltf«f-51^1 f-r^SCJ^ ^®?tiF ^\ I 

-^1 m cgt'sfsi^ 3if'®tf?c‘5i^ Hc'tg i sjt^l- 

f*rc‘»f?i c^Pt^F ^ust ^3!T{JF m] I <ii%r'\ 

f^c*r^ I c^iin srt«t^i ^jS?r 

f*f'^;’i^TC5F?f c??[ c^t^c«f^ ’?rc^ 
firSFJ ( Rieket) 'sif^-sf^ ^Itf^f I 

f*F?IC5F f»r9t%’fC^ ^9) ’its? 'SltC^lt^iTl I 

5ftC^ ^asTR C^fsT C?^ 

^t9=Fll W fsFFifsF^' <1TSF ^flt^C^r 01^? C^t^F 

5F1 ^l%Fi1 ?fl ‘2}t?r ^Fl I ^r«F?fir'5 

«Ft?1?r, ^1 'SltsFtffl^^ C?3^ ^Ft^FI ’ 

•sj^tif ^if^F ^t*F^^ ^c?r I ^*n^t5F 'sitsftfffC’f^ *rftc5^ 5ic<(j »a^ vfi^F^ ^Tf^i 
«2|f®w<t^ vsrsi ffStC^iF I 'a^ ^51^1 «lt?f?FTr? ^!J1 ff% 

^fsFFlf^^ ^tsF C«t^5F ^n] ’*P?F«tC^ sfFJt'S «IW 

I Cfc^5 ’SfSItFl ^®IT5TtT >1^ <1tCFF 

va^5t f»r«Fr '5t^1 ’i"TL‘f ^t55'8®ft 

^Ht{ «Ft^t<lTf?« 'S -l^iT ^fairar 

'SI '9 'Q WFT ^K^FFI ^FJTf'S 

^fi»?il ^TfTFFi 'Sic^m I ^*f’ft*f'«i^*f cFifrai^ 

fiti ^ '2f^ ^^*1 ^t'StffC’ff r*f«ffC’TiF >2rNf 

«F«si I srfsi 



f^TSsU I 




(«8 s^, 


vt: f"f«f?<ic^ «t*rtw '&?!» •srvt^r ^f^w.^tKifir^cv 

m] 5?’^^ I 

fn^s 'Sip{ f«5? m\ stHi 

«l^?r ’IH I nertfr Colestrum 

^tc's^ 1L@ I ♦!«» <1^1^ ■f^9fifc’t?r ^ta 

«it?tt?i?i «2tciit«sf5» m 1 ^t3«i '®^5f Tl^^5T iTtarts fs;!>if«i 

59sni w <2!?^ to *1^)^ f%« 

»2fl®T^ ^ ^2) I 3FC3r ■'Tittles ‘fl’J? 

♦If2l«fw O fj^^lfsi^ ^5J ’ItCil 1 

f»r»%’r2 fsfii ^t'siii ^ Hwfwc’ta 

f-r«ftrc^2 sic<(j 2tcar i >iT«(t5‘t^s =5^ f%®f?m 

<5*lt5F ^CI?I ^1 «(tc^ I ^t?[tCTf?r ’Il'SF «lR*F’5F«l 

^'® I ^*rt5 

i\ZK I Wtn, r^C*f^^S f-r^ff’fc^ ^t?1 «(®Jt>T 

^i%v^ ^^tai ent 2)t^i i H^ftr^c’p 

«P3Ttc»i 1 

* 

e?^ ^5) ^f?I?1 I f%® 

I fns^r 3FHf^ ^'821 

?P«^1 ^!1? f"f^ 

CS ^ IsfS f'sr*^ f52 ^Wipn 'Q 

C2W« ^c"r^ c^"f c^l’f ’?itc^5(, f4«f?c«rir 

*H^'8 511^ I ^m] *f 315? ’5I3'9 W3^t3 CT «rtl% 

^Vftw ^'83tc« *rtf% ^C?3 ^9< 

f53 ^*rtf% I r*r« aF’^f^r ^sffc^T'Q nsic«3 < 1 ^ 1 :^ 

^^SI'Q ^ ^Z^ I 

»pifl 'fl'® 2F® «'i^* ’ic^a f*Tscn^ 

I ^ <3(4 ?[«3TC« ^ 

fttj ^‘f C3t^«sr« Vi I 4^’! 



r*r« ^ s^l 

*it« '5t9tf I aii'®tf?i*n^r «it% 

I ’R? sit«l f*fo»:^ fmfuis »isiiii «it5t?r f*f« 

I =5r^C15 a »(cv ^c<rl 

51W I jfZ55r «lfl®?I »f<l«!t^s I f^sfsj^ «lt5t5 «2ft?r 

*(^[51 C¥f9!l^ <1tC?T I 

«r»r ^<r^i \ 

uqsF&l t2|»t «il^ C^l ^3l^ I ^It'ltil*!^: 

^C5?t«PtI ^5) '2(»|^ •r\'S[^ I «lt^g 

’JCSIST CT fH©3 irt^t<^’l3|C5l^ =3K I 

«lf«f^ f?*! 511^ Rick(^l (1^3*5351^ f"f^:f<f itZ^ 

^9 I C31^9i^ 9593=3 '51^539'Sl’f I »l3*l33‘t^: ^V{ 

9F33r^ 3l3C^9 51C9I f*I^C?F ^31 ^J3‘’t 9if9C^ '»l®]3^ 9193=3 ^fs'® I 9f- 
f^53 SJI^ ^S<^3^3 f*f«9 'sif^ ^ic=39 9)3'93^ llic-ket C9l’35!’S 59 I 

«ll? «ll^5l 51C=T 9391 ^9^39 a fii1’«l^3C^ f»l«f59C^ ^]3^ 9F93'f 

^3ftf»f 3315 I ^ ’’.519 ’13939'I®2 ^59199 >2l^f® C93C’f5 

«fCW *(r9»lf^« 59 I 5ll'5^9; ®12I35> 9151 «ll9’3?39^'® 9J3r9 ^93^ 

I ^^93? <^91^ C^C3f 93^^^^ f9«-9 f99393r I 

*fl9=l 93^^® 9f95® 5^^391 r*r«r5C99 93l5f9 f59i9 9]9’?1 ^9l 93^C^ 
9tC9 «13C»I3®91 9591 93’|C9 I 9f5 C9»333 N© ^^9^ 5^919331 ^9^:59 99 

91^9C9 9t^'® 59, f.W C=Fl9 ^l'^939 f99P^ i2|f%»ll5l33 9kf9C^ 

C3r'e93t I 95399, 9391^35 «(C^9F1 9Ffai9 93t5r '8(3991 C9f9c« 

5j?Fsi=| ^jf«tf 911®^ 9J'^® '8(39 f95|t 9C5 1 999 f%®f99C95 

9tQ9t^9t9 9^®! «I’®T9 93®3f9=F ^919 ^"'S 5^C9 '®99 «(9«t f f^9 93t9r9 
999399 5lC® 5^C9 I 939399'®! 93^^91^ «(39lf5l99 95^ 9^1 3)9? ^535 
939t ^Z%i( 9r5'5 f9t99 9393W®« «ltC^I 3(99 C99j 93^95 

f^9i:9 f999 ^9W 93«9iC9 919539 ^9l 93^^^® 93W I 3PC9 59t99l «I?J39? 
9tV 9351 fH«9 9C15 >2lCT3^f '®353t ^3C9359l 9fr99 I 

93^^91 939t ^t9i9 939 3I9»^ ^9353t9 9ll'5 I f9(S 93«'t^C« *l39> ^C«9 
'qC9'91 W39 953< f5«J9 *99? 1^1 «?l^95 9f993C9 93'Q9l 939 I ^9rC9f '93939 


<9 





'»tf»wi c?r««ic<5 ^ ’HrK 

«tt?«iji I CT sir^t *i?K «rtt« ^^1 

Ttlll ?t511 ’tt^ *t%3lil ’l^fH 

>1^ ^fsil ’ic^ 'tfg’tl^ »i^ i 

’TNt s^fS 



1 *'" 

•lej 

( S?w-v3 '•• 

*t«n< 

o-» 

<1?f< «•« 

»r^9i 

8 

«t^?l1 * V* 

^«f ’I5rt< 

.•» 

^«f ’nrt< 


b-1'lr 

m \f^.9 


fn'ofw’Tc^ ^t's?iT^5jt?r <2(«(ts^ ’iwK i 

. ^’iii{t5T^r»i?r 5t?r i ’ft^t \m ^t?r c^rf^ 

’^jtf^ ^^*1 I 

I 

fH^firc’tff «it?< «n®’t ^ «t1?r 

efsr <21^^ 511 c^^, ‘fit «it«f< mm 

I ’it'st fir«?f site® »if?i«i^ ^fijc® (^) 

’.’if^^ «f8I f’lf^'® *lf^ilt*l 51tfl^C?Slf ^n^its 

*iTfc<^ >R ’ifa^rtc*! ^?r^t (<r) ^ ’i^’isnr 

^ ^lc«f ^t^t?r 1 

c^^9i 5itai m 'Q fqfat® 'Sffl’ftir 

*nrti:<5 Jrr?r TOftsftt‘1 ^r?ic5 ’ttfa i f^i %^\'q w ^- 
♦it^ ’^^il 5i« I ^t?[*i ’HfK ^iftcsf'Q <ic«ti •rfir- 

aitll «r(W I ^'®9t? «lt?['Q I ’lt<ft?*l^8 ^ W 

k 

«f»r >8 «ii^ I ^15(^1 ^^t'e off^i^ *11^ CT 

’ll? ’ll? W5(^ ^ 2it« 

I fsinf^f^'® ^tf^^if f*r9g 'Bta'ssij ^»ita m^\ m 

?1I1 C*f?t51 C^»l I 

' 



«rtw I 

^ mi 

*k \ « 

^^9 5rtn ^t^T i b 

^ aifl « ^ 

«»^ ^t»i ^^sr arm ^ ^ 

>it>i ^^C3 vhpr ^t>j o ^ 


«it5itcTr?i CT, si^j ^t^igi ^I's^ ^farsf? 

^^»l«I!l 'Q ^fsi^il I «l®1’1 

i^c?t!i «itwc4^ >i5i^f?5it*i 's l^?n 

^?i ’Biti’9^ I »i^<it?i *i?(«i m\ *ltw, 

s^rci? fsf^ <2fc«]^ o «it^^ ^vw i ^«»f- 

s 

^9 *nrtc<ii «2f€1ftg ^f9c® <if^3it«|5i^ #1 fsit^^ ^?rt 

I f^iJi’t aiti?l I^la^ ® ^?I1 Tffl^t^ I 

•sf^rarsj c^t»i ^1^1 ^c^i? ^tsfgi ctfftstfi c^ ^ 

^11 ^f«i^i ^1^1=115^ ^rft^ I 511^1 

«ittr mittH 

•tMttl ^Tf< ‘«ftC^ I (cream ) tfTVt?! ^*ltW 

4|^^’1'?rl ^Ics^trc?! (^) 4*lt^ (^) <£f«tt9i\l «2r*lt^ 

w ^111 

^»rwcn rifil c^m ^t^iif fif^ i 

^ <itaf if®l ?tc?? I «i8 »tc!f cf’<n 

w ^5»l’l9 ^’ififf?^ ^Q% ^r^T^ii I 'slii r^fH Hfmil 

<5<r^ ^tw I 

><,«g1^r '1<J^ ! «iwt?p« '■if^^ 

!ftf’^C5I «£ft5 W5 ^f'8ll1^t^c® 

*ttc?f I 4^ ’if?^*! ^?i®T *l?r< 'Q ^a»rf?r *t?t< 

’i^f’if^sitM «rfs^^5^ ^ i c^ «ilfel f^aps ^ 

>*1^^ I f%«f?m m 

Wt^l^at ’IfSfll 

1^ I *it*»1 stiffs csajfef ^rt«r^ sp?ii <rtcv i ^np? 

^ CT »rt^ nr^^i ^?tc8 s* ♦. 



f 


(«? I 




\ ’iw ^f^i^itc*! <ii't ^*itM <sm^ ^8»rf<n! 5»t? i 

<A^ *^hll I ^t5U*lT 

^»rT< r^'8^ ^t^c'® ’rfr< \ >*i^« 

^^'o iq^t ^fc^T ^ilf^c^i, \i% 8* 

t®siai^ I -^*1 ^f?IC®r'Q 'mm 5I1^^C?t5 

»i>i<ifii^{i*i <2it« I ^?t<it*i 

•2rt9 ^5 <^, W'S %i\ ’if?i*'it?p m ^:»it^T i 

f*^etT Qf9| SQ f»)f^® n»F?(?i 

c’l^ I vflt ^51 

>2r«^, «ii^8 8« ^®5iK? m4 rwf?i «ricf i 




sit^l ( cream ) 84', 

r^f? 

9^ 

• 

« 5t? 

~ 51? 

- msw 

\ 

i* 5t? 

'it 

> 

^ 5t? 



f«5i 


3 J 

i> 

33 33 

i?i ?i? 

1 ' 

8 „ 

33 

> i 

'' 

^ » 


* » 

33 

33 

31 33 


1 ^ff ^t?r f*i!il^® ®tc^ ’fttc'® *^1551* 

c^ ^m itusi^ 1 *i^^i c^f^us c^ f%« 

^^5 «lt«'« ^t'SHtlCSf ’IlCf ^c*i^ c?^ a 

8fC9|^1 eiSf^t^i^, oatmeal ^ =lt^ ^t'-^l ’*ff'Q?ltlCS1 

T%«?t W ’iflf’ll^ n^sf I ’Sir? C»i?1 ?i? C? ft® 

*(W^,^1511 ?S151 ’lffiait«l »l?t*^ f?^9 

^ff5l ® ?5, *i»fK (Alkaline suhstaiice ) *lt55l 

«I9’1C’P C?^ I «f?t^ ^TW *11 I 

»lt?5«l®8 ^t?isi? ’l?t< ]^C«1?I «f5I '« C?tJ5t^t^^1^ I 

^»r •afs o ^life's? faifa^^ ?i I ffef? f?fei« 

]^C5? «r8I Liquor calcis saccliaralus 5* (Sj >|f^ 

»itC9| C>lt®l <2|f® 

mil's »ltnf 1 ms ft? fluid maguesia «rf« 



« ^»iPr» ^ I 

'Q csfi-s:^ 's CT H« ♦(sfis «tci 5 ’ifa^tt^ *i^ 

«11, W «r»[ ^ wliey peptonisea milk fijC»M ^ 

•srif^ ^vx I 

ft*«t9 «ni ^ wiiey^c^Sii >!f«[^ ?>T ^<r^t ’^flfn 

rennet fil^ 9Hft^ 9(pQ5| ^t?TC^ whey I 

^®it»r ntrK '« ^s^isr? *f?K n?rv 

^ti?n cf»ft!i ^t«9l wiiey nc^r I t?tc« ^nrn 

itfK '« *^51 fsnif^^ ^f^3ifc*i -arm r<p^ ^ssrsi? ^ 

'« f5f^ ^?ii I 

Peptoiiised milk ^ttK ’ItW pepsin QfPfiin 

’Ifntt’t ?^?1 «ffW I ’if^'S peptogenetic milk powder 

!i(iuor pancreiitis faifaT® ^Tt'SKt^C®! fi^fsrt’l? W *lf?[*ltV 

5?i I 4*11891 T^ ^cf i^.f 9\inf » 

51C51 %^lrs ^^*^*11 
5^91 ’ll'?, BTl^^ ’l^fK ’If^’ll^ 5t»I <ait« 

^ifsifli sipii ^f55i f^r^ffi’f^w- 

>^755 ^’i\^ ^r?5l ’Vfirt'® ’(1f?f I 

’d^ a, ’ii’v f^c"rt ^ar <siv^ 

^f?i'5 I \% '«cari?T 

^^51 arrc^ I 

’It^ w *lf?i’lt^ ^131 

^’«|s; 3P31 3to’iti?n w»i 

’lf?.^tc«l eiTflsf «ltl^ I ^^113 ’l^aif 

’larK ’lt^»n ^531 f^9f?Cir3 

’IIV ’ifv’lt^ ^31 >l3«f • ^5^1^ ^t»l3l CWf^'S ’It^ C3, 

^!»i5i3 ’I3t«f'e 3«r I ^^31? ^31 t%!i fsp^fin^rif 

’.tW 313313 3531 13133 313 1 33tir ’lt«3l 3l3 31, 1^3338 ^31 

^^131 ^*31; 3f3i» f39ftn:33 I ‘flt 3f3?J 

•3 3331 f3t^« 3f33l 3t'e3t^3t3 3t3«3F 33 311 



I 











asraaita 


8 


'Ol 


o* 

*0’(t 

>’• 

8-5. 

■1^1 

1 • 

8‘« 

4<t 

8-0 

‘ »i^«iar9. fnrf< 


•1 

.8 

•* 


*twt< 'S »l^t< >21^5 ’iflsitC'l ’It'S^I 

I ^ It’d ^tcfe f 

ft^fWC’til ^?1 ^:»lt<lJ ^C9 I « >i^3I f^'Q »lf!I*lt^ 

\ 'H’l 

01^ CT ^Jlf«f fl«f11 I 

^fa?ii ’^si ’iU^i ’H^jffi’T^f 

’tw I ^^tt^fn'® 

^1f«f fH^ ^tvs ^ic?i, ’I’sfsr ^ i 

< 

^'Ic® <21^^ ^sta ^t® ^»il I 

^t^9} »lt1t?l‘l^! '21’M^ ’‘tl® ciff*ll^ I {^) ^1 

CoudeiiEed milk j (^) ^1 Dried milk I 


Condensed .milk', ’itCOT ^t*l 

?t5l I '21^1^ ^It^ I (^) *11^ 

X^t®lt ’I't^ 9^1^ ^1 Skimmed milk | (%) ^ 

^1 nnskin.n ed milk I ajt^l CSjail ^3|t^ W '««’*lt® 

^tlW^ C*[ «il«l?It C’9t5? «lTt»lt55lt^ 1 unskimmed milk ^5(t^a 

^ <2|^t?I fef^ I M '«*l 

«i^l^ <21^^ ^^1 I 'St’f 

cf9[ faifat® <i5l ^1^ *ift:‘i'5 ■■®?1 *iti?r i ’I'l.i 

^tw CT «npi^ ’it^ ’PT I ffsfr’tc^ ^t's- 

^mw,t®!®f9Rr *iflr*l^ i 

IW «t^. ^'l5llfailfe «f»I ^wt«f 

aj^f alfs*!^ ^r?C« <1lf?r I ^V[m f^5*lt??»rtw ait^ 

•$jw artful 

WI ’Vfll I 2|ttf I 




' Dried milk »ifiI5lt‘l ^ItCORt ^*15 

6tf»l^ ^ I "'Ghixo” 5^t’l^ «f f^9fnir<f 

*iw Lett's H9 

^?[1 v> ^wtw ’!?!<' v« «i?H'9 9 \ ^«i| 

I *9% jm ait5 ■t'Sf liisil ^td> 5?1 I 

fn^fwc’ta »fK ^^1 ’itnT« 'G w vn^^ f«n-rn «i ai^ « 

t9] ^tsll ^19151 1 

cir<ii ^t?i fttsfifc'st^r *ii^ fsf ?«I «ii^?ii<i 

I Sir Jjlire? Fredrick 

Goodhart M.B. LL.D. F. R. C. P. •'* ThiSre is probaldy im food 

which is more olten resj oiisihle loi “ricktt” of every dtj*re(*, not to 
mention various gastro«intestinn] disoiders ami oocassioua) |),roduction 
of scurvey” | ^f«l'<f flf^i Richet 

1 «ltsi^1 cif^ 

‘£lt^ «lf^CT«(SF Jflisi'Q «sit« 

I 'Q ct CTir»i 

w’i ^ 5rt"f '*it« 

«rR=«F I ‘flt fiiff« 

Sit'S 5pf?[c^ 

^ttsf ^im ^^C'5 Sit® I Statisticsifl Of^ 

^t^ « ^®jtr? f*r« *ir®® ®tJtt?r 

^r<f'^tt"r^ m) stf^ntfsi® ^?tf^si I «fli ^ • 

C?^! «l^^t f^tnw ^tGTI 

W W^t ^Its a, f*f« ’ft'^^^S^ c^t^i ^Vlt 

^1's^ 'susr ^fatit '«it«ittcsr 

m I «a^ '2i^t^ ®!isr \% *11^1 f^fal® ^51 

Bicket ?[^^t^I ^«t^aji | »p3Ftai^ WtC^lf 

«nw ^ fsi^im sicHf? sitt I caw 

^aitw '55a ^^ata aaa ’tt^ ?taia ^®tca j(% fawa ^n^ta ata^i 

^itanii «rNaptsi ati^ ati^ caatw oiatca ^atar, ftaifacaa ^acat^ 
c*K^^ ateva fa®taa cwfaw afli ^tc’a^ aacar ff^ ^atwt^t 



8^8 I ('®^ I 

<0siiw*?, 
c*icfe^ ^it « fl'sf^c’t^ <iiv snfi ^ ’il^ *rfir^p8 

I ’<m« <aaiti 

^ C^'B>lt?r ( starch ) »(^?I1 ( Dcxtriue ) 

«lf^ I ^'®5t« “Fflt baby of advertisement” 

^55T5 ^?IC^ ntW Bicket ?lJtf«('« I ^>31, 

f^ww *iti^» ftfjf mm f^«?i 

5tc>? I «rr^«^ i ct 

^z^a fHw-si «iW?r «i3» fi®s ’ir? m I 

f^'s^ ’it^c'5 ntz^ I 

.5 \ ®f <rtc®?! »lf5^ ( mflted ) '«f1w "ft^’^ Wt??! f^fal'® ^f«?n 

CT CT <*1^ I ( Horlicks malted milk ) tfWST- 

( Alleiilury food I & II ) ^ 'Q ^ «ii^ TOI? ^1« I 
n® ^rt5?l ( Starch } «(^tll ?() (Dextiiic) *|?tl9f 

nfl*i^ I 

^ I ®f ’if?® "I^?j1^® ( mailed ) »ri»?r Wt^ll ‘fl?? ^Z'99 

Vfsil 'fsifal® 'Sl^® I C51*15l^^®, (Nestle’s food or 

Milo food ) »a^ «ft®1^ <ri« I ^?'.C® CSt®*!!^ (Starch) 
vurtaf ( Dextrin;) f^SSTtK «ltc;^ I 

o I C®?®! 5ltai ’l*^‘5|iC<t ■1C9!( ^t^ll ?t?ll >21®® I 

( Melleins food ) «ft®^l m I 

81 «n^r»f® 1^1 ^1 ®^t®h »lf4«t® »f® ?t^t ?^C® C’?®»lfa 

(Starch ) «I^S1 ® ®a^8 *lfl«f ( Dextrin ) «ftC^ I C^m\fS 

Beiigers food ® ^®,' Alleubury food '0 vfl^ Bft^l <tt® I 

‘ t I <? 1?( 1® 81*111 C?®’mr *18K I 5r^8*l*l’l^ C’lC^'^ 

( Eobiuson's Patent Harley ) a|t ®t'^9 I 

vfl^ 8 i®®f»iir ^ni 8 tw 5 m C8®«1 c’f’i i 
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^lw Ht^ *21^^ 

>2115 

«lf^ lf5}>C« ’ll?!! C*f, c^l^l 

'2l^^t«fJ I *fl W *» ’^t’l C’l^’ 

^5^51? >ilCWN^ ^®.05R 
5ltli:9l1 (^ f^S'tl «f5^Wl% I Ct3>Il5 
^IW'Q ^5TO^ I ^'ftC’fi 

^sret^ ^^ 5 ^ *11^1?*!^* liicket C?lT^«Si^ C?'^ ft? I <211? 

«fl^ *1?tC^’?[ I ^^1 ^f<l'^ Of^’l 

^1^513 Ricket Wt’f I C^llfe*^ '^dS'^r^g ^t?f OfW* 

C^, Bf5lt5 ^%fi «1? ^^UWft'e ^Itf*f '2lf5Wt«f^ WSI^I I ^1® 
iif^?r 5»f*^i (Tfft^ ^rtpFW'S f^c*r^ f^c-f’i 

^flc^ ’lies i CT ^faci5 «rvsr ^t?tc?^ *fc^ 

iRif»i^^ ajjfcfe^^fsi?^, 5 '3 ^ *1? fac’^a I ^?at*fa 

'0 caffai^ ’i® f*f»f ’it^ac^a f^faai ^tc^i f?*? 

c^t^ ^ c^t»f c’ti^'^ **^1® ’^^a ’'F®i .'2iwt*i I ’^’ni or^i ^fa c*r, 
cnf»i5|^^'® «ft^a i^c^a ^faai ^al- 

%xn *l*ftaata ^wK ^f« nfa*it^ ^fac® w ^ i 

^ai a® 'SWta *ltca ^fasit*r i *!a*j[ 

f*r«f«f’fw <twra s^^f® ^att i *Ta*i ’rt’i 


frotsf I • 

m '6 ^t^i f*if^« ’'pf^l tt'®5t*!'t 
I W '9^51 ^«n ^5it 'Bit^’gjp c^ itf ^Itf^I 

I c»ft«(J? 'a ^31 I 

’It3t3«t'»: f(3l C*ft3«T <^31 ^ 1 ^*Plt3 ^5rfl» 

^C«f « *f«r^ 5^31 «Jt^CJl I «lt3 CT§3i’t ^f8 vSt?!?? 3ff3C^ 

?8 m I C35t*l ’Itcar 3tp^i.1 f®C5T U fj]fi^^ nn 3if33l 
4ii8r I ^i!^353t3 c 3 fi^r^’Tc^s y^n 9^c»t f^3- 

f>l^ >0 5I5^t?t3 I dl^ri83 S(Hlf*rt’t3 

«2|?H 3S81 ^fbl5 I MB «i’'lf<.fsf'5 ^t^tC33 CTO'^ fW*l 31|f3-S|^ 

^Ifll ^C3» S^tt I fi'SN’rc^ 33W3 ^t3'®3lTt35^tC^ ^t'a3tl3t3 

^tf«i^ cw«3i c‘>\n I 


• 

333 

3® 3*^1 "51^3 3tf4 
f33C3 ^t5t3 «)t3TC33 

«lt3tC33 

!l>8 3%3 

3'3tlC5 3ti;3 

3?3J1 

<3313 

3f33t3 

«t33 3?lt3 

^ 3^1 



io toi[t^9» 

f8®l3'e^sl3 3«t3 


3lC® ® 


a €3 3^t3 

8< 3t3 

3*^1 

:> 

<5^ „ 

^to toit^Vf 


to 3*1^ 


0—8 

5lr—^8 ^n\ 

*n hh 3t3 

« 

— 

to 

Oto 

^•3 3T3 

o 3*^1 «l^3 

— 

(r 

8* «rf^to| 


^’I^?3tt3 V«l3f«r| ^.11 «IH-SJ?F, C3 ^t?i1 f-f'?snri’f3 "rt^f3^ «l3’fl'8 
a ?33’srT 'Q *ltC35T, ^3? ^51 JfSfsi 

W *« I ^H31 r«r'®firt’r3 3'® »2f^t3 3m 3^3 mc3 C3tfet35| «ltC5JtRl 
^f3»rt3 I f3^3 *ff3lf33!'« <1l3S3taisr ^3^t??3tC3 3J3^1 

I ajt'Stf^^C^ ’a5?3t3 *333 353t3 «lf3'»3f C3, 'Q ^f33rw «lT?t- 

3^ 5|3^»I 3Jtf33 JJfl 3Pt<l3 ’5'53t? ^t?t3l 3t33'a «lt?TC33 

«flr ^f3C^ST sn 1 3T®tf3C^.T 3W3I ^JrT3)3®T3 fif® 3ff C3«H f^SMT^- 
38, '5131 «5tc® ^t3 ^fC3FC’t3 f333 f<f1 ' 


^381 CTt3«f I 



«rtc 5 Tt? I 

^ I f^«tc5i^ c^ «it:9ittnr5 «rtf?r istfr^ 's '««tT- 

^fc5j^eii ^f?c^ f5t?!j ^«i5 

’It^^ltf? '®t ^1 ^*f 5 ^t^'t« I ' 5 ( 5 H^|itt 5 f BTr^n 

5^?TC^I 'E^^tf?l^1 r5»n« «rrc5lt9 Pl»t*! 

♦ITC^^T 5 (TW W M“At 3 :<C^l|Wilt?f I 

^ I «ltl5lt^ ’F?! Witf^lf^^ 

'8t2ltjn5^l ^)fsifs5«F 3F[V5 f«:f«f3 ^f<?t »||!ll 

C^^®!SffC5 ’TRc^!! ^t?tW ^fSs 5f5TC^ I ill fif^lJ itf®- 

«F«isi Nr<( f<r<( ^t?ii ’5^r=i«, ^irc^tc’Ff «rtr^ < 219 f«« 

^t^*l I 'Btc^ <2ltf- 

«ft:9it^ f<atC5^g I *!f^? f’Fift‘1 »iai^tC5 

95, il^? f’F^iC’f 'Sjtc^ll^s tf^siTqpJ ^1j’;f»i’5 95, i}5? il'| >ISlis 
5lf5 9f5l f5“I*f «ItCS]t5J-fl®fC=l<I mtl I ill 

^t\51 ^5 f^j'gisf 'Brief I 

nt^1f55» «I1C5}t^ f^.isn^ «ltiei1'9i ^^5 ^^15 9951 IfZST? «K 

9915 C*!^ f 55 C 5 95 I 

« I 'sifs ^It’fTC^I'Q «ltC5lT5J >19C9[ «l1C^t5^1 9^C'5 I 51195 

9*^C«|5 9mt5^f9 '2tl6l9 9-1C@l5 C^tl?5'9 9(91 f69 I 9tC559 

f955l Old tostauuMit {lOxodus and Joh) il9? Anstnjdiaiii's (^{^5 
9\9 ) 9151 5f<'® 9951Cf I Wl^ 991 915 ^lf99tC55 ’99f45C5| 9*t9 « 
915 r9W« 9^5lCf I 

5t955[, |9^9»1, 95llf9C9 <£|f«9f^9 |C«5 ^9 >2iref99 

ert'STC^f WtC95t 95; il9*x 5f9i9l9 9lf^ 9lW^ 9l9l9 9t59 

fSri^CH—C9 9t5«l 99^ ^915 « ^919 9^9 91 C9Sl—55919 9C59 I ffl 
«t5 f99 ’(<19 i|^ f99C55 f9C‘t5 f9|t 95 9ll 1 





• I ’Urtsf <21^ «iti»itc^?r I CT 

?? «t?5tf*r^¥ c«fjtr®*?if*f 's^ 

•fvK «iwitf%’^tJj ’qw I afrtMr^T f^slsrt^n 

K% «fl^? ^•rs? 51^91 fq!ii«55ii»n «ic«ntf$*qt*^ *if®'® ^ 

^itCTfff® iq? I 

^Tc^r c’tt^^ t??, 'Bt^i *1^51 

fi»i I «iU9itr^^ *iwK f^c'^q B^?r ^*l?r 

^taitm cqtq efgii^^ ’iifarrcinr ?[tc^ f^c’tq 
f^l fi^^« ?[|gl *ttrfc<if ^<1?r ^f®i5 ?[^5l ^ CTt<f 

<2tt6t5T ?(’^^t^p?ri =qi^ <2t^t5 ^js aic^?r ^fastfwrsR i 
Pylhagorns sj^ f^sj CT <1ft< 5^1® 

wt^t ‘2f^t?r r^i C9t9 «f9if^® j 

f9fi Empedocles 49? ’ifiqi CStcfe^t9 «r® f^af C9 f^!^ M® 

^Vs ^isiqtc?! 5 IS cm «f9itt® i f®i 

Aristotle •JfT?! ««• ’l®9t? I 

SIC® ai9j '®*i ^i^^tf®® mi 

31<nf^® 9^9 9t91 ®lfsi® ^9 I Aristotle 9f*f'« ^Rt9 3l®9t? fsit*l 
7 .^ MC9q«Il9 9191 ■2ff®ll® ®f9C® »ltC951 ®9tH'Q f®f5T 
®99r9tC99 f®r® Tf’l*! ^f^9l f^9tfe91!?, 4 ®9t '^Rl 9t^C® 

^IC9 1 

* I 9t999! -^^rm 9It9l1 Aristotle ^9t9 9®t9?9tf1 ®f99tf|t»l9 I 

;lSt9t9 are® ®9I9»1t9 «2ff%®fil^ 9^91 91999? 9?«I9 ®C9 j f® 

f®r5ltre'?9 9t9l^<^f9« Bf9r®‘tt9 ^*19 91tfl f^9C*t9 •StfwaJCT 9t3I9??9 
fee’ll® »1^J ®f99tf5C»19 I 

- 9f?« 9t»^fil?FtW9 ^tC^lt® «lt9tt99 ^fW9 5fH? 99 ‘fl fW 
«[C9® f9®®1 ; ®9tf^ «ttWt^ 9f% C9 99»I C99t9 ’199 ®^9 W 

«lf®aFf9® ^99 ®99 .9f9« tSlf^fif® 91®, C9 9® 9^C® <211®®^® 

9^9tC®, C9^ 9®9 ^Ch >lf9® 9919 C®t«l 9*19 ^t9T9l Wtf9i:®9 I 

h I •2lf9® 9mf9f® «2lCl®l Euclid ®tC®t® 99tl <2119 t* tt* «•• 
flf9’I®® <2ret9«| ®C99 I f®l 9®^ 9?Siat9 f^9 C9 ®t9t9 9C9T 
111919 ®9t9t9l '2ir®®t9 C®19^ ’ll®!! 9t9 9l I ^3f®®1 9tf9 «fl®9tl9^ 



1 »'b» 

1 I Gr% Ptokmy ^f?HI1- 

ffC»I*» I I ( Horizon ) 

wr «rlf>ic«i oi^ f^Rcw ^51 f%f*i 

I ^can^ aftwtsii ^^51 HKtfir ?if% 

53?[^^ 9ftl?r C^t«l Ptolemy ««s*&r 

W*! 53i?N»3*i ta atfac^ ’itiasr silt i 

tr I <2tta t! ^ Cleomedes BR ^*f *ltC3ra <2l^% 

Ttfr ^3Pat»j a»faw'8 atijsw 

«tfaitc?a ^ ctf^a ^vi, ^itfaaita ?pw5t i 

& I «rlc9it^ ca*r ^^ita «itaa car^lla fiifSn 

Aiiinzcn-iia «[(a^ ^ I ^Tfc^t^ faaw «rfc»itF*rta 

Bf® “Jifnc^a »ir5tar 5ia*i ^casi i fsf^ c?? ^faai arajf^ 

fafea 'q ■? ^ ^afac'® «tatn *11511 

f^fc’l c’ft^f^r 3?a ifia? c^f^fs! ♦itca «t?ta fsi<a 

afta^i I faaw ^fa's ’fcaam afraatffw*T«- 

53pat5i f^'® .^c^ja ^itaffcaa ^ fa^aitn «(tar?R *ifasitl ®t?ta 
^f^c® *iTfa, ^'^aatai «iac5itf^®a^ caFstu^a^ai aM acst 
( niuoeular vision ) ^®Jtf? I Alhjizeiniia ’la «rwas fifil <2ffa *TlF *1® 

a^^a «itr«it® fac’ia cai’fi ^fa m!% i 

lloger Bncon ^ faaw vaap^ ^faatf^Cei*! ‘flat Magic Lantern 

f®fa^ «i1fa®ta ^faatc^^i va^ai’i siata '©fac® ’it'sai ata i 

^ • I ^aa>p«i (Telescope) ^tfavTa ©faata m alt® 

c 5|8® laa? a^a®: < 2 rt^aa«Tc»r caia aa c®a c®a 
a^atfwi^iai i^ata «r|fa^ta CTfar ’ifatam « ®casT 
?tt^ »fla? ^ata ^^la ^iif »iatfijcat®^a atia 

faTf©^ f^f^si® aWw®ri Middeburg fSiat^ft a>ni 

aja»rt?l Hans Lippesiiy ^affa ®faai afaTacia aw 

<*rFra ®caa ( %•• «i5 i'b*tr) i Galileo *ia a^nca aaa ©fac® ’it^t»R 

ata® ai c®ta© T5»iai aiaa'Nt ©tfaata ©faatre ®aa f®fa 
fawa atataa » 2 rf®®ta «i®ta ca^ ®na ^a^a ^fta ®caa i 
«tata faf^® ^afhFi »«® ^’^a ca f®fa la-af® 

(Jupiter) ^icaa fewtfata ^^caaatatw«r®j® aF%®aa<alai-’ 



I 


(Ofl I 


ftK»Rl ^5 m Xoptcr 

^3^^ '®t?t!r ’saisfsT ^itf^^fir ^c^s?—i:»ic^ir c’Ft’pjt^r 

(foCJil Ifiiglli) 3fJt’ff»1*Ftf^N ’^FTSI (Mnjfnifying power) f^*{f 

I fi^’^TC‘l«I m Wt'llel.rod Snellius fqf^ 

^f9?I1 «ltf^5trfe'5I I C^ Ptolemy 

^f?'e 'siiC‘TfRi ^r?!?iTr5i:«i5ii ^ 

c^tsf'8 f^f^f >1V< 5?f| I Snell ^tC^It^ 

9fti ®f5i fip^ ^9; ^t5t9 f??1 

nn ^Ilf? C?-t*?'S ^-3? ^r»|f c^tc«(^ Wfsnt^ ^f^5pn5 (cntistsiiil) 

« Snell lil^ ‘21^H ^f?!^t^ 

^ ^ *<1^? Deseiirte 'St?r «f|^ ^#1 ^?I«| 

>lt«ftfll«t =^^55? I Desciirte Aristolle fSC^I^T I 

^^9 Sir® «rrc«1t^ m pre^sinv f<c-f^ I oil 

f«f5l y|Ci5'5f?j^tCJT sd5??(l 5fC5 il^ 

ajIR (medium) f^fs ^«1 f^f»f^ | 

f^f«S’.9?41I 59 I f^SSt^ ^WCUil 951 ^9*9 Newton 

ifjfcb (^t^:) «t9t«l C< 9t?l 9f*if9t^ll «IC*f^f99 ^f^fSTf^ltf 

9ia(9tM ««9? f9r«5 Rfsa «tC9 5'Q9Til 

?lf%9t^1 59 I Newton I 

Newtou»l|9 «llC®ltf%^ <15fK 5^4C^ ^1999 ®'sif* ^ 55 

^*n 5^5 (corpuscles) ’5t?[«l I 

Newtone59 555t9'R9f Grlinaltli Diffraction '8llf9^l9 

W ^ 5C^9 595 9SC9 ^55 «ltC5t9r 1^^’ 995 C99T9 9f9 

sn, 59 I 5C9 wNc® 9l^C9 C9 D.-ffraetioii «rrC5fC^9 

'59'Sr9t? f99C9 9f'5 9t5t9T 9»ftI9fCW I Grimaldi C9t9 59 '5TC5fV 

^C5lW9 ^59 5f5^ 5^1 «lti:5t¥ f5^[«| 3PW ^t5) «IC5^^1 
5WJ''9ff99tffW5 i59« ^ f99C9 fsf^ f9ll9 «lTC5t55l ^C95 5t^ I ^tC5tC^9 
f9nit5 (interference) 11t5t9 9^9®! f55 I 

5tt959 9l’5T’tT91t9, f9, ui?!^ f9 I 



«i<r I 

^5fTt?r I 

^-Uin =^®!| ifW'siTlC’l C^ 

nfl?^ 5l?51t5I ®f9j‘$ 5(9^1 C*fJ^ <Pf?I?lfC^ i 

01^ «ir;(frtf5fc<F f?<iti<^.-i\ ^im ^Ff^c-® ?51 ^m\ 

^^(fsf’TC^ "'FRiCS I '« '5l*lt<rj, 

wrw «it*i?n'fltI ^iJr^ijgfii 
^|s^fc< ’T^rr^a i ®f^fr?nc^ c?Prc5 ^\ 

^®?lt? c^ '5lt1F5l‘l ^r^C5 ’ivsf ;?r*[ I •;;^1 

5(5i^tf*r ^11 

*tr?[STtc®i nr<fcift‘i ’ffic® I f®a f®fl cutwfai 

^®3 ^rf^csT '« ^tc® 

Cf\% Jiw *tr<iaif«i <it'eiii ^si 

«l1>(t:''fC’t^ C?C*r •£J«tl ^tc® cn ^I^C® 'SI^’JI ^ 2 r C^f?? sitSFfST’F GN 
ai’ftc^ ’^c<f I '2fW"f »iT® 

I 's <i?tf*r w^?fc^ c«(t® 

?[?i f«^l, wi^T, c^itw ’ite'2l^f® 5Ft% ?jtf^ 

WJJiT <!HU9 I 

j?rtc® I 'srflft^ I vflt i£i?ft5 

Rr?[® I ‘iit ^«r «rfw*r «rr® ’^^sr »it® 

^91 9t9 I f9C«f9 93tf9 ^5lTfWC^?f ^laitter 

5lt® 95f9?ltC?l ^IN'I 31^ ’T^^I 

^119^99 ^®tC9 ^C5|t® C^f!? «TRmw 

^ff5C® ’tta ^1 I 9?n 9^9tCfi C9 C?t’r-9’t«?f^ts1%9 ^9 

'Q ^fSBP *5^91? «l5?f5tC9 ®19ttit'« ^ff^C® ^tC9 5J1 I «T’ftC9f T®! 9tr'<r9l '8 

sia[ ^atf? 3ll9m5l 'iC9 3Ff?I9l ’sitar^l (.9t’r-9l«ftl 9‘f9C® *lt% | 

^*rr9 f®9 ^ ®T9t9 

®f991' 



I 


(Of ^ I 


sn 

• «|ff^fe*tHl tufci^l <sfff5 c?ft »rc<IT »l^t«lill 

Tf^ .oi^? 's ^ *r:v '2tCTt«r% i <?f^^ 

• «rf SIW ^^3 ^3*1 ^*(3 fsi#3 ^C3 I C3T’r 

'«1%3 f333 f3C’t33iC’t f30W*l ^f«3l CT^l C3 ^^31 ^C»ItC3» 3t*I 

^firc® *ttC3 'Q C3!<sr f¥3C1 ^^t31 5(f331 3f3 I ay3^fC"r3 

W Vfl’t ^5^ aiip^l C«af?3 '^331 f3«3i 3ti; '8 '5f?t31 ^WF 

3»f3C^ *ltC3 5?ll f3®3^3f?3 '2I'BU3 ' ^t?t3l nf^lflsT ?3'Q W3 
*lf33l 3t3 I ^«3t? 3f»r C3\3 3tf '2n:3C*f3 r3W3 3^*31- 

3^315^ ^C3 ^31 ^P{3»f?C*f f5J3m >!rtr^r5 •ftf3 I C3\w « 
^3l*l«f»r 3t3 ^t3n l C3ki53 «f®tC3 ^3b'!^3 ^^31 

3t3 ^ C3t’t^ ^ "SlWf!? 3fC3 ( ^t3l 

C3tM a *1?3 3ff ^ ?3 '^t?1 *5[C3^^ ^ ?t3fl5) i 

^«3t< *lf3^ TO 3f7 C3)]! 'Q 3tI3 ^3T3 '2rC3C’33 ^tC3! ^3 ^H’Rri 

C3ttar3 »ltC®3 «lt*n 3rf3C« *rff3 I • 

^ 3351 Bfq f5l35tl»r3 ^3T3^ f^®! sj^, 3391tf? 335* 331 

3rgf3f3ei 3^®, tt3«f3 333 3t3l3®-C3it1JC33 3)T3 «rtC3t3f 3t?:^3f#'® 
fl3, 333 3rf333 af3^ «(m®l ^33 33tf3 f3^® *1% 

33f33 fl3 ^33313 3'f3^t®t3 3t^J 'Q 3^3t3 35f335t^t3 3t3I C3 
<S»l«ir ^131 3t331 ^31 1213513 ^3«3 311^13 I ^33 3»f9[Wt 333 

“331:33 ^33" W f53 I 35C331, 33^ «2f^r® C3r3trf^ f^l 

3^C3 513 f!13Ftr33 ^313^, 33tf3 ^3t33n( ^1^33 3^3t 

^t3^?C«r 3tC^J3 3^31^3 3^3ti:i 331 3t3 I 3C3 ?33l 313131 f3331 
3f3t3^ 3^^ «<|33 3331 3l3l3l3 33 3f3C3'8 ®t3 I vfl33 3l3t3C«l'8 

31C31 3l3Tt33 ^33lf3®1 ^f33lC5 I «333 3f33»i3rt3 31C3T3 ^3f% 
3^3lt3 I 31^^W3 C3113 ^f33lt3 3313 '2imc3 3^33 «lf«3tf?® 
3W 3M «t3lC33 ®13 3n3r I 3l5?t^rt3 5i«fiw CW31 313 C3 TO3 

4 • 

3l3t3fl3 313131 5?l33 «rf^3lf355 3FC3, TO3 f®®C3 3l3l31 3l3® 3C3F 
3lf^t»5l3 3l, ^l3t3 3^3C3 3Jlf3'8f<P®l31 31C3 31I t®3l? C331 3l3 
fkw 3li'S 3rft3l3 <21®13 I 3113131 3f3 C’®33 3101 3f3fl?a% . 

^33 313 C313 33 ^C3 C3t3 413513 C3t3 C3t3 35f«t^ "" 

31311 TO tJWl 3f33'#3 I 3t3tW ®l3tCT3 3tf 



fwt^l 


^ *ltc?r-(?i^ csii i ^I'gis: 

c^ f^'©^ ^ 'src^c-nr ^ 

*ir?i:^c? ?ptf1 I <4 Cecil'S ^t^?r wfef oi 

kite's?!'« ?1TO 'Sr^ftil I ^f^'Q 

I (Disiufectnht) 

I ^t^«ftR^t?r nh'^ T f«ic»r^cw?r 

’i?iM55jf?c?rc^ ^5t?r^f5'® I 

ciiti 'Q ^ I egfr <t«rf^«f^?r 

^^c'5 ?[^r® 'st^t^l ^9 1%!i f®8 ai’Ptc^? 

TO I ^1^91 'SIW© sr^ W*^t- 
fjf’rc^s'Q f9i:9 ^Z% *IC9 ^t5t<11 f^c^9 f^TCW ^ 'SJtl 

^U I «1^t9s ^ftf «ifi(?ir tf5t^91 9N1 9t9 TO ^ C9tN^^|[^9r ^\ C^ST 
«t?t?f '5n3p5(®l ^^t'9 ’Itew I 9rt9*l 'ST’^risit^ 'S *1^51^ 

^’itc?! ^n '<3 catena ^tfsisrr^ray 5t*i 'srf?f \ 

^atiata w can’^tert^ ca «ifc? 

S^tf^’Tc^ fw asfii^ta ^^t9'9 9c«afe i 

a®* 5 f^ ^sn ^atc^ 'simtf^cna 

I ^f3f^r*t ^u 'q 

■?C5T 1 ^aa if^c'® ^’^esr c??? f^a?i 

tt«[t5? f^l ’^tsn I ^fsrat ac^a ^^zw fa»w, i 

aj«Tf sawa I ■ a^ *49^ israffa ^«fla 'q ^ir ^ 

, CTtfa^ av r akf«iaFl «HfK I >2i«?rtat'55 ’l^fKca? «itsrai* 
^a af%a (serum) I ^faaft'©f% "“P ^ita c’ft^ cs^ 

I asfaastasf^ fafaa—c>!l^ 's c^itfa^ i aw 

ttfa^ aff^vt^fer «ia?ar i orfac^ cw^ c^t^ ^arta aas 'q 

"f ®t*^l.i aaa it 5tfa&t ai^^ai qric^ ^atfaacaf afa:?t^ 
^ata aaa atca* ^aa c^rff*?'® at*fa af^ai cata aa 

^«»ar ^atfa’Tc^ c^itfa^ aaF a»fa^i ai^i i ^atai ’ata atp '«i3rsrf5t ^taa 
aai croa »ifa5ff8T^ a^ai caiaa f%a f^a 
.aI ^^ata Wat^ «itatf?m ^aa a’vfa <2tat5( ^’ttqrNi afar, 
^a'® f^ta ai a©ai ata ^ca ataia aaa aa i aa {ata 

Ti afaat atf%ta ai wcaa acar atf%ca ca ^1 'cata aa '®tai ita cata * 





8‘^8 

1 MKi smarts? ^5.^ m9\ f^i[ST ^ «t’^« c^< 

^ 1 csTtf^® «it5rff^^?r 

c?c^ir ^jrsft^ ^tf^5 i 

»l^C^ f«rfsi^ '8 Wt «15Sft*T ^Jt’t ^C^r I >Sr^ vflt 
c^itf^^ ^t3(tc«r^ i{flft?r «r<rtst i 

c^t<i c?R5tci55i CT «rr^?i nrtC9?r ^si 

C^t?l ^f«I1l1 ^tf«(?l1 Cn% ^51 ’l^Sf 'Q ^<!1 

'8 ^r®i?ii V® ft^T 

^tf^al fwr^ cf-^ii m ^'?rsi^ 'ata i ^®at? 

c^T^ ^tfaai TtNi®i *i1 'Q c^i^ c»it ?t*i 

f fiiai 's ’ii«t) ^sff ^ ^ I c’t’^ w *n ^faai orsai 

?[fi Tt*^ »!^at ’if^^il I c^li ^fac®i^ ^nr ct ^arr??? 

orC^^ aT«(^'C5itf?j® 

f®a^u*r ^cai ^issrtsr «itaiTc?a c?i?^ c^fsi 

«i*N«r^ =?11 Of ^c®T m w wtc^ 

«issff5f ?it^c^ ’itc^f m ^*T r«?af c5^ 

'Q ’fcir ’ifsai Tta i fm\ '»if<[«F i ^ 

*11^ ^fac®r ^*iai ^ faata f%^l ®it« ^fa i •sf^fai^ 
c^p{ wtir ^rf^ai aMl ^«; i 'iFW 
^^i:®r 5sft55r ^'s ’tfsai ^ i 

■ati^tc?ir c?c^?r<ltv f?F <ifaait:«l '*F?:*ia>a[Tai 

’(to ^tc?f 35 a I 

csR) w ^«r^ I cerrf^ f^?i ^f*m 's ac^ 

^tc^ I aj^^Tl csitf^^ «ia I c?ca[ 

5ic<iT caft^r^ ’ttc?n ^ifhFm ^c®r c?Rc®r 

f ? *55? <2rt?[ ^m\ «t<f m I ^ 'Q ajaPi^ '^Tf^ 

aitisr I -sMiTl c?f^^ carff^'® cs^i 5ic?t:| 

affH^W?n C»ltf35® W ai« af® 5TC? ««rtf^ 

«rwt0F% ^ aT^aftr^f® I ®r?tCf3 ?fW ^Ctajfl 

jflVM *iF^«N?tarf^ <pr?i:a!?r ®lWCif5 CTKCf ^<115 ^05 

’a®rr c»i ai^^ ^13?li^ I ^»n (?r at’f^tartl' 

•ijI^ affarfcrnr ofC3? «ic^ ^ai ^ 






